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YAZARLARA BiLGi

Umraniye Pediatri Dergisi, uluslararasi, periyodik ve agik erisimli akademik bir dergidir. Dergi; bagimsiz, nyargisiz ve gift-kdr hakemlik
ilkelerine uygun olarak Nisan, Agustos ve Aralik aylarinda yilda ii¢ sayi yayinlanmaktadir. Derginin yayin dili Tiirkge ve ingilizce’dir.

Degerlendirilmek iizere génderilen yazilar Tiirkge ya da ingilizce olarak kabul edilmekte ve yayinlanmaktadir.

Dergide makale degerlendirme ve yayin islemleri igin yazarlardan Uicret talep edilmemektedir. Dergi arsivi www.umraniyepediatri.com
Uzerinden Ucretsiz olarak okuyucularin erisimine agiktir.

Umraniye Pediatri Dergisi coguk sagligi ve hastaliklari alaninda yayinladigi 6zgiin arastirma, nadir gériilen olgu sunumlari, derleme ve
editore mektup tirtndeki yazilar ile tip bilimine katki saglamayr amaglamaktadir. Derginin hedef kitlesi ¢ocuk saghgi ve hastaliklari
konusunda ¢alisan uzmanlar, akademisyenler ve ilgili diger dal uzmanlaridir.

Derginin yazilari degerlendirme ve yayin siregleri ‘International Committee of Medical Journal Editors’ (ICMJE), ‘World Association of
Medical Editors’ (WAME), ‘Council of Science Editors’ (CSE), ‘Committee on Publication Ethics’ (COPE), ‘European Association of Science
Editors” (EASE), ve ‘National Information Standards Organization’ (NISO) kilavuzlarina uygun olarak sekillendirilmis olup ‘Principles of
Transparency and Best Practice in Scholarly Publishing’ (doaj.org/bestpractice) ilkelerine uygun olarak yuritilmektedir.

Bir yazinin yayina kabul edilmesindeki en énemli élgiitler; 6zgiinliik, yiiksek bilimsel kalite ve atif potansiyelidir. Umraniye Pediatri Dergi-
si’'ne gonderilen yazilarin daha 6nce baska bir elektronik ya da basili dergide, kitapta ya da farkh bir mecrada sunulmamis ya da yayinlan-
mamis olmasi gerekir. Toplantilarda sunulan galismalar igin, sunum yapilan kongrenin tam adi, tarihi, sehri ve ulkesi belirtiimelidir.

Umraniye Pediatri Dergisi’ne génderilen tiim yazilar ¢ift-kér hakem degerlendirme siirecinden gegmektedir. Tarafsiz degerlendirme saglay-
abilmek icin her yazi alanlarinda uzman en az iki dis-bagimsiz hakem tarafindan degerlendirilir. Dergi Yayin Kurulu Uyeleri tarafindan
gonderilecek yazilarin degerlendirme siiregleri, davet edilecek dis bagimsiz editorler tarafindan yuritilecektir. Bitln yazilarin karar verme
sureglerinde son karar yetkisi Bag Editor'dedir.

Klinik ve deneysel calismalar, ilag ile cihaz arastirmalari ve bazi olgu sunumlari igin World Medical Association Declaration of Helsinki “Eth-
ical Principles for Medical Research Involving Human Subjects”, (amended in October 2013, www.wma.net) ¢ercevesinde hazirlanmis Etik
Kurul raporu gerekmektedir. Turkiye'de yapilan bu tiir calismalar igin Saglik Bakanhgi’'nin 3359 numaral Saglik Hizmetleri Temel Kanunu’na
uygun olarak Saglik Bakanlgi’'ndan izin alinmasi gereklidir. Etik Kurul raporu ya da esdegeri olan resmi bir yazi taranarak sisteme yiiklen-
melidir. insanlar tizerinde yapilmis deneysel calismalarin sonuglarini bildiren yazilarda, calismanin yapildigi kisilere uygulanan yéntemlerin
niteligi timuyle agiklandiktan sonra, onaylarinin alindigina iliskin bir agiklamaya metin iginde yer verilmelidir. Hayvanlar lizerinde yapilan
¢alismalarda ise, hayvanlara agri, aci ve rahatsizlik verilmemesi igin alinan 6nlemler yazida agik olarak belirtilmelidir. Hasta onamlari, Etik
Kurul raporunun alindigi kurumun adi, onay belgesinin numarasi ve tarihi ana metin dosyasinda yer alan Gereg ve Yontemler bashgi altinda
yazilmalidir. insanlarda yapilan tibbi arastirmalarda Diinya Tip Birligi’nin Helsinki Bildirgesine uyularak arastirmanin yapildigi belirtiimelidir.
Hastalarin kimliklerinin gizliligini korumak yazarlarin sorumlulugundadir. Hastalarin kimligini agiga ¢ikarabilecek fotograflar icin hastadan
ya da hastanin yasal vasilerinden alinan imzali izinlerin de dergiye gdnderilmesi gereklidir.

Biitlin yazilarin benzerlik denetimi iThenticate yazilimi araciligiyla yapilmaktadir.

Yayin Kurulu, dergiye génderilen calismalar hakkindaki intihal, atif yénlendirmesi ve veri sahteciligi iddialari ya/ya da stpheleri karsisinda
COPE kilavuzunda belirtilen ilkelere gore hareket edecektir.

Yazar olarak listelenen herkesin ICMJE (www.icmje.org) tarafindan dnerilen yazarlik 6lgUtlerini karsilamasi gerekmektedir. ICMJE, yazarlarin
asagidaki 4 olgutu karsilamasini 6nermektedir:

Calismanin distincesine/tasarimina ya da galisma igin verilerin toplanmasina, incelenmesine ve yorumlanmasina énemli 6lgide katki
saglamis olmak; VE

Yazi taslagini hazirlamis ya da diistinsel igerigin elestirel incelemelerini yapmis olmak; VE
Yazinin yayindan énceki son halini gozden gegirmis ve onaylamis olmak; VE

CGalismanin herhangi bir bolimunin gegerliligine ve dogruluguna iliskin sorularin uygun sekilde incelenip ¢dziimlendigini saglamak amaciy-
la galismanin her yoniinden sorumlu olmayi kabul etmek.

Bir yazar, calismada katki sagladigi kisimlarin sorumlulugunu almasinin yani sira diger yazarlarin galismanin hangi kisimlarindan sorumlu
oldugunu da saptayabilmelidir. Ayrica, yazarlar birbirlerinin katkilarinin bitlnligiine gliven duymalilardir.

Yazar olarak belirtilen herkes yazarligin dort olgtitiind karsilamali ve bu dort 6lgiiti karsilayan herkes yazar olarak tanimlanmalidir. Dort
olcutlin tamamini karsilamayan kisilere yazinin baslik sayfasinda tesekkiir edilmelidir.



Sorumlu yazarlar; yazarlik haklarina uygun hareket etmek ve hayalet ya da lituf yazarligin dniine gegmek amaciyla yazilarin yikleme
surecinde, www.umraniyepediatri.com adresinden erisilebilen Yazar Katki Formu’nu imzalamali ve bu formun taranmis seklini yaziyla bir-
likte gondermelidir. Yayin Kurulu’nun gonderilen bir yazida “lituf yazarlik” oldugundan siiphelenmesi durumunda s6z konusu yazi deger-
lendirme yapilmaksizin reddedilecektir.

Umraniye Pediatri Dergisi gonderilen yazilarin yazarlari ile yazilarin degerlendirme siirecinde olan kisilerin potansiyel ¢ikar gatismasina ya
da onyargiya yol agabilecek mali, kurumsal ve diger iliskilerini ya da potansiyel ¢ikar catismalarini bildirmelerini talep ve tesvik eder.

Bir calisma igin bir birey ya da kurumdan alinan her tirlii mali destek ya da diger destekler Yayin Kurulu’na bildirilmelidir. Potansiyel ¢ikar
gatismalarini bildirmek amaciyla ICMJE Potansiyel Cikar Catismalari Formu katki saglayan tiim yazarlar tarafindan ayri ayri doldurulmalidir.
Editorler, yazarlar ve hakemler ile ilgili potansiyel gikar gatismalari derginin Yayin Kurulu tarafindan COPE ve ICMIJE kilavuzlari kapsaminda
¢ozlilmektedir.

Derginin Yayin Kurulu, itiraz ve sikayet olaylarini, COPE rehberleri kapsaminda isleme almaktadir. Yazarlar, itiraz ve sikayetleri icin dogru-
dan Yayin Sekreterligi ile temasa gecebilirler. Gereksinim duyuldugunda Yayin Kurulu’nun kendi iginde ¢6zemedigi konular igin tarafsiz bir
temsilci atanmaktadir. itiraz ve sikayetlerle ilgili karar verme siireclerinde son karari Bas Editdr verecektir.

Umraniye Pediatri Dergisi her yazinin www.umraniyepediatri.com adresinden erisilebilen Telif Hakki S6zlesmesi ile beraber génderilmesini
talep eder. Yazarlar, yazida yer alan resimler, tablolar ya da diger her tiirli icerik dahil daha 6nce yayinlanmis igerigi kullanirken telif hakki
sahibinden izin almalilardir. Bu konudaki yasal, mali ve cezai sorumluluk yazarlara aittir. Yazarlar, Telif Hakki Sézlesmesini imzalayarak, Um-
raniye Pediatri Dergisi’nde yayinlanacak yazilarin Creative Commons 4.0 Uluslararasi Atif Lisansi (CC-BY-NC) kapsaminda lisanslanacagini
kabul ederler.

Dergide yayinlanan yazilarda ifade edilen gériisler Umraniye Pediatri Dergisi, Bas Editér, Editérler, Yayin Kurulu ve Yayinci’'nin degil,
yazar(lar)in bakis agilarini yansitir. Bas Editor, Editorler, Yayin Kurulu ve Yayinci bu igeriklere dair higbir sorumluluk ya da yuktumlulik kabul
etmemektedir. Yayinlanan igerik ile ilgili tim sorumluluk yazarlara aittir.

Yazilarin Hazirlanmasi

Yazilar, ICMJE-Recommendations for the Conduct, Reporting, Editing and Publication of Scholarly Work in Medical Journals (updated in
December 2015 - http://www.icmje. org/icmje-recommendations.pdf) ile uyumlu olarak hazirlanmalidir. Randomize galismalar CONSORT,
gozlemsel calismalar STROBE, tanisal degerli galismalar STARD, sistematik derleme ve meta-analizler PRISMA, hayvan deneyli calismalar
ARRIVE ve randomize olmayan davranis ve halk saghgiyla ilgili galismalar TREND kilavuzlarina uyumlu olmalidir.

Yazilar sadece www.umraniyepediatri.com adresinde yer alan derginin online yazi yiikleme ve degerlendirme sistemi lizerinden gonder-
ilebilir.
Gonderilen yazilarin dergi yazim kurallarina uygunlugu ilk olarak dergi yayin kurulu tarafindan kontrol edilecek, dergi yazim kurallarina

uygun hazirlanmamis yazilar teknik diizeltme talepleri ile birlikte yazarlarina geri gonderilecektir.

Yazarlarin; Telif Hakki S6zlesmesi, Yazar Katki Formu ve ICMJE Potansiyel Cikar Catismalari Formu’nu (bu form, tiim yazarlar tarafindan
doldurulmalidir) ilk gonderim sirasinda online yazilarin yiiklenme sistemine yuklemeleri gerekmektedir. Bu formlara www.umraniyepedi-
atri.com adresinden erisilebilmektedir.

Baslik sayfasi: Gonderilen tim yazilar ile birlikte ayri bir baslk sayfasi da gonderilmelidir. Bu sayfa;

Yazinin Tiirkge ve ingilizce bashgini ve 50 karakteri gegmeyen kisa basligini,

Yazarlarin isimlerini, kurumlarini, egitim derecelerini, e-mail adreslerini ve ORCID ID numaralarini,

Mali destek bilgisi ve diger destek kaynaklari hakkinda ayrintili bilgiyi,

Sorumlu yazarin ismi, adresi, telefonu (cep telefonu dahil), faks numarasi ve e-posta adresini,

Yazilarin hazirlama siirecine katkida bulunan ama yazarlik 6lgttlerini karsilamayan bireylerle ilgili bilgileri icermelidir.

Ozet: Editore Mektup ve Uzmanindan Yorum tiiriindeki yazilar disinda kalan tiim yazilarin Tiirkge ve ingilizce dzetleri olmalidir. Ozgiin

Arastirma yazilarinin 6zetleri “Amacg”, “Gereg ve Yontemler”, “Bulgular” ve “Cikarimlar” alt bashklarini icerecek bigimde hazirlanmalidir.
Kelime kisitlamalari igin Tablo 1'i inceleyiniz.

Anahtar Sozciikler: Tum yazilar en az 3 en fazla 10 anahtar kelimeyle birlikte génderilmeli, anahtar sozclkler 6zetin hemen altina yazil-
malidir. Kisaltmalar anahtar sozciik olarak kullanilmamalidir. Anahtar sézciikler National Library of Medicine (NLM) tarafindan hazirlanan
Medical Subject Headings (MeSH) veritabanindan segilmelidir.



Yazi Tiirleri

Yazi ana dosyalari Microsoft Office Word programi kullanarak hazirlanmali ve tiirlerine gére asagidaki yapida diizenlenmelidir.

”

Ozgiin Arastirma: Ana metin “Giris”, “ Gereg ve Yontemler”, “Bulgular” ve “Tartisma” alt bashklarini igermelidir. Ozgiin Arastirmalarla ilgili
kisitlamalar igin litfen Tablo 1’i inceleyiniz.

Sonucu desteklemek igin istatiksel ¢dziimleme genellikle gereklidir. istatistiksel ¢6ziimleme, tibbi dergilerdeki istatistik verilerini bildirme
kurallarina gére yapilmaldir (Altman DG, Gore SM, Gardner MJ, Pocock SJ. Statistical guidelines for contributors to medical journals. Br
Med J 1983: 7; 1489-93). istatiksel ¢éziimleme ile ilgili bilgi, Gerec ve Yontemler bolimii icinde ayri bir alt baslik olarak yazilmali ve kul-
lanilan yazihm kesinlikle tanimlanmalidir. Arastirma makalelerinde 6rneklem sayisina karar verilirken yapilan hesaplamanin belirtiimesi ge-
rekir. Sturekli degiskenlerin karsilastirilmasinda parametrik testler kullanildigi zaman, verilerin ortalamazstandart sapmalariyla bildirilmesi
gerekir. Parametrik olmayan testler icin de ortanca (en dustk-en yiliksek) ya da ortanca (25 ve 75. persantil) degerleri olarak bildirilmesi
gerekir. ileri ve karmasik istatistiksel ¢6ziimlemelerde, gdreceli risk (RR-Relative Risk), olasilik (OR-Odds Ratio) ve tehlike (HR-Hazard Ratio)
oranlari, gliven araliklari (Confidence Intervals) ve p degerleri ile desteklenmelidir.

Birimler, uluslararasi birim sistemi olan ‘International System of Units’ (Sl)’a uygun olarak hazirlanmadir.

Uzmanindan Yorum: Dergide yayinlanan bir arastirmanin, o konunun uzmani olan ya da st diizeyde degerlendirme yapan bir hakemi
tarafindan kisaca yorumlanmasi amacini tasimaktadir. Yazarlari, dergi tarafindan segilip davet edilir. Uzmanindan Yorum yazilari ile ilgili
kisitlamalar igin litfen Tablo 1’i inceleyiniz.

Derleme: Konusunda birikimi olan ve bu birikimleri uluslararasi dizine yayin ve atif sayisi olarak yansimis yazarlar Editorler Kurulu tarafin-
dan derleme yazmak lizere davet edilir. Derlemeler, bir bilgi ya da konunun klinikte kullaniimasi igin vardigi son diizeyi anlatan, tartisan,

degerlendiren ve gelecekte yapilacak olan ¢alismalara yon veren bir sekilde hazirlanmalidir. Ana metin “Giris”, “Klinik ve Arastirma Etkileri”
ve “Sonug” boliimlerini icermelidir. Derleme tiriindeki yazilarla ilgili kisitlamalar igin liitfen Tablo 1’i inceleyiniz.

Olgu Sunumu: Olgu sunumlari icin sinirli sayida yer ayrilmakta ve sadece nadir gorilen tani ve tedavisi gi¢ olan hastaliklarla ilgili yeni bir
yontem 6neren, kitaplarda yer verilmeyen bilgileri yansitan, ilgi cekici ve 6gretici 6zelligi olan olgular yayina kabul edilmektedir. Ozette
genel bilgiler degil olgu anlatilmalidir. Ana metin; “Giris”, “Olgu” ve “Tartisma” alt baglklarini icermelidir. Olgu sunumu turiindeki yazilar
icin hasta(lar)dan ya da hastanin yasal vasilerinden bilgilendirilmis yazili hasta onami alinmasi ve yazinin basvurusu sirasinda dergimize

gonderilmesi zorunludur. Olgu Sunumlariyla ilgili kisitlamalar igin litfen Tablo 1’i inceleyiniz.

Editore Mektup: Dergide daha 6nce yayinlanan bir yazinin 6nemi, gézden kagan bir ayrintisi ya da eksik kisimlari tartisabilir. Ayrica dergi-
nin kapsamina giren alanlarda okurlarin ilgisini gekebilecek konular ve 6zellikle egitici olgular hakkinda da editére mektup tlriinde yazilar
yayinlanabilir. Okuyucular da yayinlanan yazilar hakkinda yorum igeren editére mektup tiirinde yazilarini sunabilirler. Editore mektup
tirindeki yazilarda 6zet, anahtar sozcik, tablo, sekil ve diger gorseller kullanilmaz. Ana metin alt basliksiz olmalidir. Hakkinda mektup
yazilan yayina ait cilt, yil, sayi, sayfa numaralari, yazi bashgi ve yazarlarin adlari agik bir sekilde belirtilmeli, kaynak listesinde yazilmali ve
metin icinde kaynak gosterilmelidir.

Tablolar

Tablolar ana dosyaya eklenmeli, kaynak listesi sonrasinda sunulmali ve ana metin icerisindeki gegcis siralarina uygun olarak numaraland-
irilmadir. Tablolarin tizerinde tanimlayici bir baslik yer almali ve tablo icerisinde gecen kisaltmalarin agilimlari tablo altinda alfabetik siraya
gore tanimlanmalidir. Tablo dipnotlarinda st simge olarak harfler kullaniimalidir. Tablolar Microsoft Office Word dosyasi iginde “Tablo
Ekle” komutu kullanilarak hazirlanmali ve kolay okunabilir sekilde diizenlenmelidir. Tablolarda sunulan veriler ana metinde sunulan veril-
erin tekrari olmamali, ana metindeki verileri destekleyici nitelikte olmalilardir. Tablolarda kullanilan kisaltmalar tablo altlarinda alfabetik
siraya gore tanimlanmalidir.

Resim ve Resim Altyazilari

Resimler, grafikler ve fotograflar (TIFF ya da JPEG formatinda) ayri dosyalar seklinde sisteme yiklenmelidir. Gorseller bir Word do-
syasi dokiimani ya da ana dokiiman igerisinde sunulmamalidir. Alt birimlere ayrilan gérseller oldugunda, alt birimler tek bir gérsel
icerisinde verilmemelidir. Her bir alt birim sisteme ayri bir dosya olarak yiuklenmelidir. Resimler alt birimleri belli etme amaciyla
etiketlenmemelidir (a, b, c vb.). Resimlerde altyazilari desteklemek igin kalin ve ince oklar, ok baslari, yildizlar, asteriksler ve benzer
isaretler kullanilabilir. Yazilarin geri kalaninda oldugu gibi resimlerde de ¢ift-kor degerlendirmeyi saglamak icin kisi ve kurum bilgileri
gizlenmelidir. Gorsellerin ¢ozunirligi en az 300DPI olmalidir. Degerlendirme siirecindeki aksakliklari dnlemek icin gonderilen bitin
gorsellerin ¢ézunurligu net ve boyutu buyuk (En kiglik boyutlar 100x100 mm) olmalidir. Resim altyazilari ana metnin sonunda yer
almalidir.



Ozel Kurallar

Cift-kor hakem degerlendirmesinin yapilabilmesi icin dergiye gonderilen yazi dosyalari ve gorseller ¢alismanin yapildigi kurum ve kisilere
ait bilgiler icermemelidir.

Tiirkge ve ingilizce baslik ve kisa basliklarda climlenin ilk harfi biiyiik, diger tiim harfler kiiglik olmalidir. Baslik ve metinde eger “:” dan sonra
cumle geliyorsa ilk harfi biyiik, cimle gelmiyor ise kiiciik harfle yazilmaldir. Cok kullanilar sézcikler kisaltilabilir. Ancak 6zette kisaltma
kullanilmamalidir. Yazi icerisinde gecen tim kisaltmalar ana metinde ilk kez kullanildiklari yerde tanimlanarak kisaltma tanimin ardindan
parantez igerisinde verilmeli, yazi icinde cimle baslarinda kisaltma kullanilmamali, cimle iginde kisaltma kullanilmahdir.

Ana metin igerisinde cihaz, yazilim, ilag vb. lirlinlerden bahsedildiginde triintn ismi, Ureticisi, Uretildigi sehir ve Ulke bilgisini iceren lrin
bilgisi parantez icinde verilmelidir; “Discovery St PET/CT scanner (General Electric, Milwaukee, WI, USA)”. ilag isimleri etken madde adi ile
yazilmalidir.

Tum kaynak, tablo ve sekillere ana metin iginde uygun olan yerlerde sirayla numara verilerek kaynak gosterilmelidir. Tablo ve sekil
basliklarinda ve bunlarin yazi icinde anilmasinda Roma rakamlari kullanilmamalidir.

Dort ve lizeri haneli sayilarda binlik basamaklar arasinda bosluk birakilmalidir [Orn: 1 000 000]. Cift haneli sayilar, yazi icinde rakamla, tek
haneli sayilar ise yaziyla verilmelidir. Ancak degerleri belirten ifadelerde tek haneler rakamla verilmelidir (Orn: 1 cm). Yazi iginde ve tablo-
larda yuizdelik degerler virglilden sonra iki basamak, p degerleri virglilden sonra li¢ basamak olarak verilmelidir. Yazi, tablo ve sekillerde yer
alan ondalik sayilar Tiirkce yazilarda virgiil ile ingilizce yazilarda nokta ile ayriimalidir.

Ozgiin arastirmalarin kisitlamalari, engelleri ve yetersizliklerinden Sonug paragrafi éncesi “Tartisma” béliimiinde bahsedilmelidir.
Kaynaklar

Kaynak gosterirken en yeni ve giincel yayinlar tercih edilmelidir. Kaynak gosterilen erken gevrimigi yazilarin DOl numaralari mutlaka belir-
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ABSTRACT

Objective: Mandibulofacial dysostosis, Guion-Almeida type (MFDGA), is a rare autosomal dominant disorder caused by pathogenic
variants in the EFTUD2 gene, which encodes a component of the spliceosome complex. MFDGA is characterized by microcephaly,
dysmorphic facial features, neuromotor developmental delay, intellectual disability, hearing loss, and other systemic abnormalities.

Material and Methods: We present four patients diagnosed with MFDGA in light of clinical and molecular findings using whole-exome
sequencing (WES). Variant segregation was confirmed in all families, and all variants occurred de novo.

Results: We identified four distinct EFTUD2 variants in our patients, including three novel variants: one splice-site variant (c.1414-1G>C)
and two frameshift variants (p.Val834Glufs24) and (p.Met957Valfs59). All patients had severe microcephaly, neuromotor developmental
delay, intellectual disability, and speech delay. The most frequently recognized dysmorphic facial features were epicanthus, upturned
nose, anteverted nares, micrognathia, malar hypoplasia, and dysplastic ears. Common clinical findings included conductive hearing loss,
feeding problems, and congenital heart anomalies, such as ventricular septal defect and secundum atrial septal defect. Novel findings
included unilateral partial cutaneous syndactyly between the third and fourth fingers, autism spectrum disorder, and poor sleep.
Conclusion: This study broadens the mutational landscape of EFTUD2 and enhances our understanding of genotype—phenotype
correlations in MFDGA. The identification of three novel variants underscores the importance of molecular diagnostics in patients with
syndromic craniofacial dysostoses and provides valuable data for genetic counseling and future functional studies. It also emphasizes
the importance of molecular testing in accurate diagnosis and management.

Keywords: EFTUD2; Mandibulofacial dysostosis; Guion-Almeida type; microcephaly; neurodevelopmental delay; speech delay;
whole-exome sequencing.
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Guion-Almeida tipi mandibulofasiyal disostoz tanisi konulan dort
hastanin klinik ve molekuler 6zellikleri

OzZET

Amag: Mandibulofasiyal disostoz, Guion-Almeida tipi (MFDGA), spliceozom kompleksinin bir bilesenini kodlayan EFTUD2 genindeki patojenik varyantlarin
neden oldugu nadir bir otozomal dominant hastaliktir. MFDGA; mikrosefali, dismorfik ylz 6zellikleri, n6romotor gelisimsel gecikme, zihinsel yetersizlik,
isitme kaybi ve diger sistemik anormalliklerle karakterizedir.

Gere¢ ve Yontemler: Tium ekzom dizilemesi (TED) kullanilarak elde edilen klinik ve molekiiler bulgular isiginda MFDGA tanisi konulan dort hastayi
sunuyoruz. Varyant segregasyonu tim ailelerde dogrulandi ve tiim varyantlar de novo olarak meydana geldi.

Bulgular: Hastalarimizda {icli yeni olmak lzere dort farkli EFTUD2 varyanti tanimladik: bir intronik varyant (c.1414-1G>C) ve iki cerceve kaymasi varyanti
(p.Val834Glufs24) ve (p.Met957Valfs59). Tum hastalarda siddetli mikrosefali, n6romotor gelisimsel gecikme, zihinsel yetersizlik ve konusma gecikmesi
mevcuttu. En sik tanimlanan dismorfik yuz 6zellikleri epikantus, yukari kalkik burun, antevert burun delikleri, mikrognati, malar hipoplazi ve displastik
kulaklardi. Yaygin klinik bulgular arasinda iletim tipi isitme kaybi, beslenme sorunlari ve ventrikiiler septal defekt ile sekundum atriyal septal defekt dahil
konjenital kalp anomalileri yer aliyordu. Yeni bulgular arasinda tek tarafli Giglincii ve dérdiincti parmaklar arasinda kismi kutanéz sindaktili, otizm spektrum
bozuklugu ve uyku bozuklugu bulunuyordu.

Tartigma: Bu ¢alisma, EFTUD2 varyantlarinin mutasyonel spektrumunu genisletmekte ve MFDGA'daki genotip-fenotip korelasyonlarina katki saglamaktadir.
Ug yeni varyantin tanimlanmasi, sendromik kraniyofasiyal disostozlu hastalarda molekiiler tanilamanin énemini vurgulamakta; genetik danismanlik
ve gelecekteki fonksiyonel ¢alismalar icin degerli veriler sunmaktadir. Ayrica, dogru tani ve tedavide molekiler testlerin dnemini bir kez daha ortaya
koymaktadir.

Anahtar Kelimeler: EFTUD2; konusma gecikmesi; Mandibulofasiyal disostoz; Guion-Almeida tipi; mikrosefali; nérogelisimsel gecikme; tiim ekzom dizilemesi.
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short stature, choanal atresia, cleft palate, tracheoesophageal
fistula (TEF)/esophageal atresia (EA), congenital heart diseases,
conductive hearing loss, epilepsy, and growth retardation can

INTRODUCTION
Mandibulofacial dysostosis, Guion-Almeida type (MFDGA,

MIM #610536; also known as mandibulofacial dysostosis
with microcephaly), is a rare autosomal dominant craniofacial
dysostosis that exhibits broad clinical variability, characterized
by microcephaly, dysmorphic facial features, neuromotor
developmental delay, severe speech impairment, and
intellectual disability. The exact prevalence of the condition
remains unknown. MFDGA is included in Group 35 of the 2023
Nosology for genetic skeletal disorders, under the category
of craniofacial dysostoses, together with other well-known
conditions such as Treacher Collins syndrome, Miller syndrome,
and frontonasal dysplasias (1). The most characteristic facial
features of MFDGA are downslanting palpebral fissures,
epicanthus, malar hypoplasia, upturned nose, anteverted
nares, micrognathia, dysplastic ears, and preauricular skin
tags. Almost all patients with MFDGA exhibit mild to moderate,
and occasionally severe, intellectual disability. In addition,

be observed.

In 2006, Guion-Almeida et al. (2) first reported four patients
with an unknown etiology of trigonocephaly, microcephaly,
growth retardation, cleft palate, unusual ears with skin tags,
intellectual disability, and severe speech delay. Later, in 2012,
Lines et al. (3) identified Elongation Factor Tu GTP Binding
Domain Containing 2 (EFTUD2) as the gene responsible for
the disease in a study involving 12 patients, including two of
Guion-Almeida’s patients. Heterozygous single-nucleotide
variants resulting in haploinsufficiency in the EFTUD2 gene are
responsible for approximately 90% of the patients, while the
remaining cases are attributed to deletions and duplications of
the gene. MFDGA demonstrates high penetrance and significant
variability in clinical expression. Clinical manifestations in
affected patients range from subtle, subclinical features that
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complicate definitive diagnosis to severe, multisystem lethal
anomalies (4). To date, approximately 150 patients with
confirmed EFTUD2 heterozygous variants have been reported
(5). Expanding the clinical and molecular features of this genetic
disorder is crucial for a better understanding of its pathogenesis.

In this study, we aimed to evaluate the clinical and molecular
characteristics of four MFDGA patients with three novel EFTUD2
variants, diagnosed through whole-exome sequencing (WES),
providing new insights into the molecular and clinical diversity
of the syndrome.

MATERIAL AND METHODS

Four patients from different families were included in this
study. All patients exhibited microcephaly, neuromotor
developmental delay, intellectual disability, severe speech
delay, and dysmorphic facial features. Chromosome analysis,
microarray, and CGG trinucleotide repeat testing for Fragile X
syndrome were performed on peripheral blood samples from
all patients. Subsequently, all patients underwent whole-exome
sequencing (WES). Relevant clinical and laboratory findings
were retrieved from past medical records. Written informed
consent for genetic testing, as well as for the publication of
clinical data, patient photographs, and genetic findings, was
obtained from the parents of each patient. The study adhered
to the Declaration of Helsinki and was approved by the Ethical
Committee of Umraniye Education and Research Hospital
(approval number: B.10.1.TKH.4.34.H.GP.0.01/145, date:
09/05/2025).

Genomic DNA extraction from peripheral blood was performed
using the DNA Blood 500 pl Kit according to established
protocols. The Twist Human Core Exome V2 Kit was used for
whole-exome capture and sequencing. Variant calling was
performed from FASTQ files using the Sophia DDM platform,
which also facilitated variant annotation and analysis. Sequence
alignment and variant identification were conducted with
the Pepper basic algorithm using the hgl9 human genome
reference.

Variants with a minor allele frequency exceeding 1%
were excluded using data from the Genome Aggregation
Database  (gnomAD) (https://gnomad.broadinstitute.org),
the 1000 Genomes Project (http://www.1000genomes.
org/), and the Exome Aggregation Consortium (ExAC) (http://
exac.broadinstitute.org/). Genes relevant to the patients’
phenotype, particularly those involved in microcephaly, were
prioritized for analysis. Variants with substantial impacts on
the protein, including nonsense, frameshift, and canonical
splice-site variants, were initially assessed. Candidate variants
were evaluated using the ClinVar (https://www.ncbi.nlm.nih.
gov/clinvar), LOVD (https://www.lovd.nl), and HGMD (http://
www.hgmd.cf.ac.uk) databases, in conjunction with relevant
publications. The variants were classified according to the
American College of Medical Genetics and Genomics (ACMG)
guidelines (6). Segregation analysis of all variants within the
families was performed using Sanger sequencing.
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Statistical Analysis

Descriptive statistics of the clinical and laboratory findings
are expressed as meantstandard deviation, numbers, or
percentages. Comparative statistics were not performed
because the number of patients was limited and not
homogeneously distributed.

RESULTS
Clinical Features

Patient 1: A 2-year-8-month-old boy was referred to our
pediatric genetics clinic presenting with distinctive facial
traits. He was preterm, born at 35 weeks to healthy parents
with no consanguinity. His birth weight was 2000 g (10*-50"
centile), while height and head circumference were unknown.
He underwent surgery due to choanal atresia. Neuromotor
development was delayed, with independent sitting at 1 year
of age and walking at 18 months. His speech development was
significantly delayed, and he used only 1-2 words. At the age of
three, his latest physical assessment revealed weight, height,
and head circumference of 11 kg (-2.66 SDS), 89 cm (-2.19
SDS), and 44 cm (-4.02 SDS), respectively. Notable dysmorphic
facial features included midface hypoplasia, hypertelorism,
epicanthus, downslanting palpebral fissures, depressed nasal
bridge, upturned nose with anteverted nares, long philtrum,
micrognathia, low-set ears, preauricular skin tag, and second-
degree microtia. Additionally, he had conductive hearing loss.
His mother reported poor sleep. Echocardiogram findings were
normal.

Patient 2: A 4-year-5-month-old boy with microcephaly and
trigonocephaly was referred to our pediatric genetics clinic
for assessment of a potential genetic condition. He was the
second child of healthy, non-consanguineous parents with no
significant family history. He was born at 36 weeks of gestation
with a birth weight of 2250 g (10*"-50*" centile), a length of 46
cm (10%—50™ centile), and a head circumference of 33 cm (50—
90" centile). He had a history of seizures at the age of one.
Motor development was globally delayed, and he began walking
at the age of 2. He was receiving treatment for mild autism
spectrum disorder. At 4 years 7 months of age, anthropometric
measurements revealed a weight of 16 kg (-0.7 SDS), height
of 105 cm (-0.87 SDS), and occipitofrontal circumference of
45.5 cm (-3.99 SDS). His dysmorphic facial features included a
prominent metopic ridge, synophrys, downslanting palpebral
fissures, epicanthus, telecanthus, upturned nose, anteverted
nares, prominent philtrum, micrognathia, and low-set ears.
Additionally, bilateral cutaneous syndactyly of the second and
third toes was observed. He had severe chewing difficulty and
mild conductive hearing loss. Biochemical tests revealed a
very low LDL level. Echocardiographic evaluation identified a
ventricular septal defect (VSD).

Patient 3: A 5-year-old boy, the third child of healthy
consanguineous parents, was born at 38 weeks of gestation.
His birth weight was 3100 g (10*"-50" centile), height 50 cm
(50t—90™ centile), and head size 33 cm (10™"-50" centile). After
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birth, he required a 3-month stay in the neonatal intensive care
unit (NICU) due to respiratory distress. He underwent surgery
for choanal atresia at the age of 2. Motor milestones were
delayed. He was able to form simple sentences, but his speech
was unclear. He had his first seizure at the age of 2. At 5.5 years,
anthropometric measurements showed a weight of 16 kg
(-1.63 SDS), height of 112.5 cm (-0.27 SDS), and occipitofrontal
circumference of 44.5 cm (-4.98 SDS). Malar hypoplasia and
dysplastic ears were noted among dysmorphic facial features.
Additionally, cutaneous syndactyly was present between the
third and fourth fingers of the hands and between the second
and third toes of the feet. Hearing examination was normal.
He had severe chewing difficulty. Echocardiography revealed a
secundum atrial septal defect (ASD).

Patient 4: The boy, the second child of healthy unrelated
parents, was born at 37 weeks of gestation. His birth weight was
2760 g (10*-50" centile), while height and head circumference
were unknown. He spent six days in the neonatal intensive care
unit for respiratory distress. Motor development was delayed,
with walking achieved at 18 months. He had been receiving
antiepileptic treatment for seizure management since the age
of 1.5 years. He underwent surgery for incomplete cleft palate
at the age of one. At 8 years 11 months, his weight was 27 kg
(-0.31 SDS), height 121 cm (-1.93 SDS), and head size 46 cm
(-4.87 SDS). His dysmorphic facial features included a prominent
metopic ridge, upslanting palpebral fissures, epicanthus, and
first-degree microtia. Hearing examination was compatible with
conductive hearing loss. His echocardiogram was normal.

Common Findings

All patients had severe microcephaly, neuromotor developmental
delay, and mild to moderate intellectual disability. Chromosome
and microarray analyses were normal. CGG trinucleotide repeats
for Fragile X syndrome were within the normal range. Metabolic
screening—including calcium, phosphorus, and thyroid hormone
levels—as well as biochemical tests assessing liver and kidney
function, were normal in all four patients. All patients underwent
normal abdominal ultrasonography and ophthalmologic
examination. Cranial magnetic resonance imaging performed
on Patients 2, 3, and 4 was normal. The clinical features of the
patients are summarized in Table 1, and their photographs are
shown in Figure 1.

EFTUD2 Variants

We conducted WES and detected four different heterozygous
variants in the EFTUD2 gene among the four patients. Variant
classification was carried out in accordance with ACMG
recommendations. Two of the variants were frameshift, while
the others were nonsense and splicing variants. Three of the
variants have not been previously reported in the literature.
The nonsense variant ¢.1732C>T (p.Arg578%*) in Patient 1 had
been previously reported. This variant has been classified as
pathogenic according to the ACMG guidelines (PVS1, PM2,
PP5). In Patient 2, molecular analysis revealed a splicing variant,
€.1414-1G>C. Frameshift variants c.2501del (p.Val834Glufs24)
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and c.2869_2870del (p.Met957Valfs59) were detected in
Patient 3 and Patient 4, respectively. These novel variants have
been considered likely pathogenic according to the ACMG
criteria (PVS1, PM2). Segregation analysis revealed that all
patients inherited the variants de novo. Figure 2 depicts the
pedigrees of patients carrying EFTUD2 variants.

DISCUSSION

MFDGA is a rare single-gene disorder characterized by
microcephaly, neuromotor developmental delay, intellectual
disability, and distinctive dysmorphological features.
Characteristic facial features, such as mandibular hypoplasiaand
dysplastic ears, provide the primary clues for recognizing the
syndrome.The EFTUD2geneislocatedonchromosome 17¢g21.31
and, according to the common transcript (NM_004247.3),
consists of 28 exons. It encodes a highly conserved spliceosomal
GTPase composed of 972 amino acids, which serves as a core
unit of U5 small nuclear ribonucleoproteins and plays a pivotal
role in the splicing process (7).

So far, the HGMD (Professional 2024.4, April 2025) has
documented nearly 160 pathogenic mutations in the EFTUD2
gene in affected individuals. Among these, 28% were frameshift,
26% were splicing, 19% were missense, 14% were nonsense,
10% were large deletions, and the remainder were complex
rearrangements. To the best of our knowledge, no hotspot
region of the EFTUD2 gene has been identified in association
with MFDGA. However, exons 16, 18, and 26 were found to
harbor a higher frequency of pathogenic variants among MFDM
patients compared to other exons (8). None of the patients in
our cohort were found to harbor variants in these exons.

The majority of the mutations are anticipated to lead to
haploinsufficiency of EFTUD2. It has been reported that 75% of
patients were sporadic, arising from de novo mutations, while
19% were familial cases following an autosomal dominant
inheritance pattern. Mildly affected parents may remain
undiagnosed until their child is identified with MFDM. The
remainder were caused by germline mosaicism (4).

To date, no definitive genotype—phenotype correlation has
been established in MFDGA due to limited available data.
Cardiac abnormalities observed in patients with canonical
splice-site variants have been suggested as a contributing factor
in determining the severity of MFDM (8). Additionally, the rate
of cardiac anomalies was significantly higher in patients with
frameshift variants (8). Two of our patients were diagnosed with
congenital heart disease; one carried an intronic variant, while
the other had a frameshift variant. In rare cases, individuals
with large deletions involving EFTUD2 may present with severe
intellectual disability (9). Cleft palate has been observed more
frequently in patients carrying intronic variants than in those
with exonic variants (8). One of our patients had a cleft palate
and carried a previously unreported frameshift variant.

In MFDGA, approximately 59% of reported patients are
male (10). Notably, all patients in our cohort were male.
Microcephaly is observed in a significant number of patients,
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Table 1. Distribution of admission symptoms

P1 P2 P3 P4 Total
data (%)
EFTUD2 heterozy-gous c.1732C>T c.1414-1G>C c.2501 del c.2869 2870 del
variant (NM_004247.3) (p.Arg578%) (p.Val834Glufs*24) (p.Met957Valfs*59)
Variant type Nonsense Intronic Frameshift Frameshift
Novel variant - + + +
Inheritance de novo de novo de novo de novo
Gender M M M M
Age 3y 4y7m 55y 8yllm
Height SDS -2.19 -0.87 -0.27 -1.93
Weight SDS -2.66 -0.7 -1.63 -0.31
Head circumferen-ce SDS -4.02 -3.99 -4.98 -4.87
Prematurity + + - + 75
Short stature + - - - 25
Microcephaly + + + + 100
Trigonocephaly - + - + 25
Facial asymmetry + - - - 25
Midface hypopla-sia + - - - 25
Upslanting pal-pebral fissures - - - + 25
Downslanting pal-pebral fissures + - - 75
Epicanthus + + - + 75
Choanal atresia + - + - 50
Upturned nose + + - - 50
Short nose + - - - 25
Anteverted nares + - - 50
Malar hypoplasia + + + 100
Prominent philtrum + - - 50
Cleft palate - - - + 25
Mandibular hypop-lasia + + + 100
Micrognathia + - + 100
Microtia + - - + 50
Preauricular skin tags + - - - 25
Dysplastic ears + + + + 100
Low-set ears + + - + 75
Conductive hearing loss + + - + 75
Chewing difficulties - + + - 50
Cardiac involvement - Ventricular Secundum atrial
septal defect septal defect - 50
Cutaneous syndactyly
on 2m-3" toes of the foot - + + - 50
Proximally placed thumbs - + + - 50
Delayed motor mi-lestones + + + + 100
Intellectual disabi-lity + + + + 100
Speech delay + + + + 100
Seizure - + + + 75
Other anomalies Poor Low LDL Cutaneous syndactyly Dysplastic
sleep levels, autism disorder on 3—4t" uvula
spectrum fingers of the hand
EFTUD2: Elongation factor tu gtp binding domain containing 2; SDS: Standard deviation score; LDL: Low-density lipoprotein; Y: Years; M: Months.
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(P1)

(P3)

tends to be severe, and may have either a prenatal or postnatal
onset (3, 11). The head circumference at birth was documented
for two of our patients, and both measurements were within
the normal range for their gestational age. However, all had
severe microcephaly at their latest examinations, with a mean
head circumference of -4.46 SDS. In some studies, none of
the patients exhibited microcephaly, underscoring the clinical
heterogeneity of the disease (5, 12).

In MFDGA, all patients exhibit varying degrees of neuromotor
developmental delay, speech delay, and intellectual disability.
Expressive language skills are more delayed compared to other
motor milestones. The average age at which patients spoke
their first words ranged from 20 to 30 months (3). Central
nervous system (CNS) anomalies are infrequently observed
in patients with MFDGA and may include cerebral atrophy,
delayed myelination, exencephaly, cerebellar and pontine
hypoplasia, as well as olfactory bulb agenesis (4, 11, 13). Matsuo
et al. (14) reported that approximately 21.2% of individuals
with MFDGA experience seizures, which may be linked to
brain degeneration. Three of our four patients had a history
of seizures, and cranial MRI findings were unremarkable. This
discrepancy from previously reported data may be attributed to
the limited sample size in our cohort.

Mandibular hypoplasia is observed in nearly all patients and,
in some individuals, may be associated with cleft palate,
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(P2)

(P4)

Figure 1. Dysmorphic facial features of the patients. All patients exhibited micrognathia, which was especially prominent in lateral view photographs.
(P1) Epicanthus, hypertelorism, downslanting palpebral fissures, depressed nasal bridge, upturned nose with anteverted nares, low set ears, pre-
auricular skin tag on the right ear, and microtia. (P2) Trigonocephaly, synorphysis, downslanting palpebral fissures, telecanthus, and low set ears.
(P3) Malar hypoplasia, dysplastic and protrude ears. (P4) Trigonocephaly, hypertelorism, upslanting palpebral fissures, and microtia.

Figure 2. Pedigrees of the patients with de novo EFTUDZ2 variants.

constituting Pierre Robin sequence. This condition can lead to
glossoptosisand cause feeding difficulties, requiringtube feeding
or gastrostomy. Additionally, patients with severe respiratory
distress necessitating tracheostomy have been reported as well
(10, 15). None of our patients had severe mandibular hypoplasia
leading to feeding difficulties or significant respiratory distress.
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Choanal atresia or stenosis occurs in approximately 33% of
patients with MFDGA (4). Two of our patients had choanal
atresia. Short stature has been reported in approximately 30%
of patients with MFDGA, although severe growth impairment is
typically not observed (4). In line with previous reports, short
stature was observed in 25% of our patients.

Another common major feature of MFDGA is congenital cardiac
anomalies, observed in more than half of patients—primarily
ASD, but also including VSD, patent ductus arteriosus (PDA),
peripheral pulmonary stenosis, aortic coarctation, and tricuspid
insufficiency (3, 4, 11, 16). In our study, consistent with the
literature, two patients had secundum ASD and VSD as cardiac
malformations.

Gastrointestinal issues were seen in 27-33% of patients, such
as TEF and EA (4, 11, 17). Two of our patients experienced
severe chewing difficulties, but none had a history of EA or
TEF. Ophthalmologic involvement is observed in approximately
30% of patients and includes conditions such as astigmatism,
myopia, hypermetropia, strabismus, and lacrimal duct
stenosis (11). None of these manifestations were present in
our patients.

Approximately 71% of patients with MFDGA experience hearing
loss, the majority of which is conductive in nature. Abnormalities
of the middle and inner ear, including malformation or absence
of the middle ear ossicles, auditory canal stenosis or atresia,
or both, can be observed (4, 5, 11). Similar to the literature,
conductive hearing loss was detected in 75% of our patients;
however, none underwent imaging to investigate the underlying
etiology.

Malformations of the urogenital system, such as
cryptorchidism, small scrotum, unilateral renal agenesis, and
vesicoureteral reflux, have been reported rarely (3, 11). No
urogenital anomalies were identified in any of our patients.
Kyphosis, scoliosis, fifth finger clinodactyly, brachydactyly,
camptodactyly, pectus carinatum, hemivertebrae, zygomatic
cleft, absent ribs, and supernumerary ribs are skeletal
anomalies that are infrequently observed (4, 11, 12, 15). All
of our patients underwent radiographic evaluation for skeletal
involvement. No scoliosis or costal anomalies were identified;
only brachydactyly and clinodactyly were detected, each in
two patients.

Cutaneous syndactyly of the second and third toes is a rare
finding (11). Interestingly, this anomaly was identified in two
of our patients. Additionally, one of these patients exhibited
unilateral partial cutaneous syndactyly between the third and
fourth fingers, a feature not previously reported in the literature
to date. In the literature, only one 8-year-old male patient
carrying the de novo c.994+5G>A EFTUD2 variant has been
reported with a possible diagnosis of autism spectrum disorder
(18). In our patient cohort, a patient harboring the ¢.1414-1G>C
variant was also diagnosed with mild autism spectrum disorder.
One of our patients exhibited sleep disturbances, a finding
that has not been previously reported in the literature. These
findings appear to be novel, although a coincidental occurrence
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cannot be ruled out. The limited number of patients included in
our study represents a restricting factor for drawing definitive
conclusions.

CONCLUSION

The diagnosis and genetic counseling of patients with
microcephaly, intellectual disability, and speech delay, who
lack significant systemic involvement, are especially important
for future generations. WES is a highly effective molecular
diagnostic tool for identifying causative genes in numerous rare
disorders, particularly in unrelated sporadic cases. We report
novel pathogenic variants in the EFTUD2 gene and emphasize
unique clinical features of MFDGA, such as hypocholesterolemia,
autism spectrum disorder, cutaneous syndactyly of the fingers,
and sleep disturbances. The identification of these novel
characteristics underscores the need for updated management
recommendations. Furthermore, accurate identification of the
underlying genetic disorder is essential for providing effective
genetic counseling. Given the considerable risk of recurrence,
patients should be offered preimplantation genetic testing.
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ABSTRACT

Objective: This study aimed to investigate the relationship between catheter insertion site, complications, and clinical
outcomes in patients who underwent temporary hemodialysis catheterization in the Pediatric Intensive Care Unit (PICU)
and to identify risk factors associated with mortality.

Material and Methods: All patients admitted to the PICU between October 2022 and June 2023 who required temporary
hemodialysis catheterization were retrospectively analyzed.

Results: A total of 48 patients were included in the study, of whom 54.2% were female. The most frequently used inser-
tion site was the internal jugular vein (54.24%), followed by the femoral vein (38.98%). Comparison of catheter sites in
terms of complications revealed no statistically significant differences (p>0.05). Patients with femoral vein catheterization
were significantly younger, had lower body weight (p=0.015 and p=0.010, respectively), and lower VIS, PRISM, and PELOD
scores (p=0.004, p=0.019, and p=0.013, respectively). In contrast, patients with jugular or subclavian vein catheterization
required more frequent inotropic support and blood product transfusions and had lower systolic and diastolic blood pres-
sures (p<0.05). No significant differences were observed between catheter sites in terms of prognosis, need for invasive or
noninvasive mechanical ventilation, or PICU length of stay (p>0.05).

Conclusion: Patient-specific clinical and laboratory characteristics appear to influence the selection of catheter insertion
site for temporary hemodialysis. However, the clinician’s experience and practice patterns remain among the most import-
ant determinants of catheter site choice.

Keywords: Pediatric intensive care; prognosis; temporary hemodialysis catheter.
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Cocuk yogun bakim Unitesinde gecici hemodiyaliz kateteri takilan
hastalarda uygulama bolgesi ile prognoz arasindaki iliskinin
degerlendirilmesi

OzZET

Amag: Akut bobrek hasari olan, renal replasman tedavisi veya terapotik plazma degisimi gereken hastalarda gegici vaskiiler erisimin saglanmasi gereklidir.
Ozellikle yogun bakim {nitelerinde yatan hastalarda vendz diyaliz kateteri yerlestirilmesi, miidahalelerin gerceklestiriimesine olanak saglayarak mortalite
ve morbiditeyi azaltmaktadir.

Bu calismanin amaci, Cocuk Yogun Bakim Unitesi'nde (CYBU) gegici hemodiyaliz kateteri takilan hastalarda lokalizasyon ile komplikasyonlar ve prognoz
arasindaki iliskiyi degerlendirmek, ayrica mortaliteyi belirleyen risk faktorlerini arastirmaktir.

Gereg ve Yontemler: Ekim 2022—Haziran 2023 tarihleri arasinda CYBU’de yatan ve gegici hemodiyaliz kateteri takilan hastalar galisma kapsamina alindi.

Bulgular: Calisma, %54,2’si kiz olmak tizere toplam 48 hasta ile gergeklestirildi. En sik kullanilan kateter yerinin juguler ven (%54,24) oldugu, bunu femoral
venin (%38,98) izledigi goruldi. Kateter bolgeleri komplikasyonlar agisindan karsilastirildiginda istatistiksel olarak anlaml bir fark saptanmadi (p>0.05).

Femoral ven kateterizasyonu yapilan hastalarin yaslari daha kuglk, vicut agirliklari daha azdi (sirastyla p=0.015 ve p=0.010); VIS, PRISM ve PELOD skorlari
ise daha dusUkti (sirasiyla p=0.004, p=0.019 ve p=0.013). Juguler ve subklavyen ven kateterizasyonu yapilan hastalarda inotrop ilag infiizyonu ve kan
Urlini transfiizyonu gereksinimi daha fazla, sistolik ve diyastolik kan basinglari ise daha dusuikti (p<0.05). Kateter bolgeleri arasinda prognoz, invaziv veya
noninvaziv mekanik ventilasyon gereksinimi ve CYBU’de kalis siiresi agisindan anlamli bir fark tespit edilmedi (p>0.05).

Tartigma: Hastalarin klinik ve laboratuvar 6zellikleri, gegici hemodiyaliz kateteri takilma bolgesi tercihinde etkili olmaktadir. Bununla birlikte, klinisyenlerin
deneyimi ve uygulama aliskanliklari da kateter bélgesi segciminde en 6nemli belirleyicilerden biridir.

Anahtar Kelimeler: Cocuk yogun bakim; gecici hemodiyaliz kateteri; prognoz.
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GIRIS

Akut bobrek hasari (ABH) olan ve renal replasman tedavisi uy-
gulanmasi gereken hastalarda gecici vaskiler erisimin saglan-
masi, islemin gerceklestirilebilmesi icin zorunludur. Ozellikle
yogun bakim {nitelerinde yatan ABH’li hastalarda santral venoz
diyaliz kateteri yerlestirilmesi, strekli renal replasman tedavi-
si ve gerekli durumlarda terapotik plazma degisimi yapilmasi-
na olanak saglayarak mortalite ve morbiditeyi azaltmaktadir.
Hemodiyaliz kateteri yerlestirilmesi sirasinda asiri kanama ve
trombotik komplikasyonlarla sonuglanabilen arter ponksiyonu,
pndémotoraks, hemotoraks, hava embolisi, kardiyak aritmi gibi
mekanik komplikasyonlar nadir olmakla birlikte ozellikle kritik
hastalarda 6liimcil olabilmektedir (1, 2).

Gegici hemodiyaliz kateterleri, uzun siire vaskdler erisim ihtiyaci
olan hastalarda tekrarlayan ven ponksiyonuna gerek kalmadan
kan o6rneklemesi yapilabilmesini saglamakta ve hemodinamik
monitorizasyonu mimkiin kilmasi nedeniyle hastalarin yasam
kalitesini iyilestirmektedir. Bu kateterler; intravenoz (1V) sivi ve
total parenteral nitrisyon (TPN) verilmesi, surekli renal replas-
man tedavisi (SRRT) ve terapotik plazma degisimi (TPD) uygu-
lamalari ile tekrarlayan kan GrlinG transflizyonlari amaciyla sik
kullaniimaktadir (3, 4). Uzun siire hastanede yatan hastalarin

konforu, tedavilerin rahat uygulanabilirligi ve uygulama alan-
larinin genislemesi nedeniyle kullanimi giderek yayginlasmistir.
Cocuklarda damar boyutlarinin kiigiik olmasi, eriskinlere gore
kateterin daha zor yerlestiriimesine neden olmaktadir. Kateter
yerlestirildikten sonra 6zellikle secilen ven, akimin rahat olmasi-
ni saglayacak genis bir i¢ capa ve kollabe olmamasi igin kalin bir
damar duvarina sahip olmahdir.

Gegici hemodiyaliz kateteri uygulamasinda femoral ven (FV), su-
bklavyen ven (SCV) ve internal juguler ven (iJV) en sik tercih edi-
len ana venlerdir. Segilecek ven, hasta 6zelliklerine ve uygulayi-
c1 tecrlbesine gore degismektedir (5). Kateter takilacak venin
seciminde hasta konforu, yatak basi ultrasonografi uygulama
imkani, uygulayicinin deneyimi, kateterin glivenle sabitlenebil-
mesi, aseptik kosullarin korunabilmesi, enfeksiyon riski, anato-
mik bozukluk, mevcut veya daha once takilmis kateter varhgi
ve mekanik komplikasyon riski (pnémotoraks, kanama vb.) goz
onlinde bulundurulmahdir (6, 7).

internal juguler ven, venler arasinda trombiis gelisme ihtimali en
az olanidir. Ayrica 1)V girisiminde, subklavyen ven girisimine gére
daha az mekanik komplikasyon (pnémotoraks, hemotoraks vb.)
gorilmektedir. Femoral ven, enfeksiyon gelisme riskinin daha yik-
sek olmasi ve kateter islevinin daha ¢abuk bozulmasi nedeniyle
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Tablo 1. Hastalarin

n %
Cinsiyet
Kiz 26 54,2
Erkek 22 45,8
Min—-Maks Ort-SS
Yas (ay) 3-204 90,19-67,90
Vicut agirhgi (kg) 5-93 29,75-22,58
Nabiz (dk) 53-188 120,58-30,19
Sistolik kan basinci (mmgHg) 33-160 95,65-24,94
Diastolik kan basinci (mmHg) 25-103 57,75-18,67
PELOD skoru 0-42 11,44-10,30
PRISM skoru 0-37 11,15-10,90
VIS 0-280 24,38-56,34
IMV guin sayisi 1-73 18,20-15,47
NIV glin sayisi 2-32 11,91-10,51
TDP seans sayisi 1-15 5,16-2,88
Kateter glin sayisi 1-60 18,25-14,27
CYBU giin sayisi 1-303 26,65-44,61
TDP: Terap6tik plazma degisimi; PELOD: Pediatric logistic organ disfunction;
PRISM: Pediatric risc of mortality score; IMV: Invasiv mekanik vent‘ilasyop;
NIMV: Non-invaziv mekanik ventilasyon; VIS: Vazoaktif intorop skoru; CYBU:
Cocuk yogun bakim Unitesi; Ort: Ortalama; SS: Standart sapma; Min: Mini-
mum; Max: Maksimum.

acil ve kisa sireli kateter uygulamalarinda tercih edilmelidir (8, 9).

Bu calismayi yapmaktaki primer amacimiz; Cocuk Yogun Bakim
Unitesi'nde (CYBU) suirekli renal replasman tedavisi (SRRT) ya
da terapotik plazma degisimi (TPD) uygulanan hastalarda kul-
lanilan gecici hemodiyaliz kateterinin lokalizasyonu (femoral,
internal juguler ve subklavyen ven) ile erken ve ge¢ komplikas-
yonlar arasindaki iliskiyi degerlendirmek; ikincil amacimiz ise
kateter lokalizasyonu ile hastalarin prognozu arasindaki iliskiyi
ve mortaliteyi belirleyen risk faktorlerini arastirmakdtir.

GEREG VE YONTEMLER

Calisma, Saglik Bilimleri Universitesi Umraniye Egitim ve
Arastirma Hastanesi Etik Kurulu’ndan 24.10.2022 tarihli ve
B.10.1.TKH.4.34.H.GP.0.01 sayili onay alindiktan sonra Helsinki
Deklarasyonu’na uygun olarak prospektif, tek merkezli ve kesit-
sel bir calisma olarak gergeklestirildi. Hastalarin yasi, cinsiyeti,
vucut agirhgi, basvuru tanilari, altta yatan hastalik durumu, sep-
sis varhgi, vital bulgulari (ates, kalp tepe atimi, solunum sayisi,
sistolik ve diyastolik kan basinci), yogun bakimda kalis siiresi,
mekanik ventilasyon ihtiyaci, mekanik ventilasyon glin sayisi,
vazopresor ilag gereksinimi, prognozlari, gegici hemodiyaliz ka-
teterinin uygulandigi ven, kateter boyutu, katetere bagl gelisen
erken ve ge¢ komplikasyonlar, kateterin kullanim siresi, revize
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Tablo 2. Kateter bo

Kateter boyutlari n %

8 Fr 11 22,92
11,5Fr 10 20,83
11 Fr 8 16,67

9 Fr 8 16,67
10 Fr 6 12,50

7 Fr 5 10,42

edilen kateter sayisi ve nedenleri, SRRT ya da TPD isleminin han-
gi endikasyonla uygulandigi, ekstrakorporeal membran oksije-
nasyonu (ECMO) gereksinimi ve prognozlari kaydedildi.

CYBU’ye basvurunun ilk 24 saatinde bakilan pediatrik mortali-
te risk orani (PRISM skoru), gecici hemodiyaliz kateteri takildig
siradaki norolojik, kardiyovaskiiler, renal, solunum, hematolo-
jik ve hepatik olmak uzere alti sistemin fiziksel ve laboratuvar
degiskenlerinden olusan pediatrik organ lojistik skoru (PELOD)
ile vazopresor ilag gereksinimi olan hastalarin vazoaktif inotrop
skoru (VIS) hesaplandi. Bakilan tam kan sayimi, C-reaktif protein
(CRP), prokalsitonin (PCT), Ure, kreatinin, albimin, glukoz, INR,
aspartat transaminaz (AST), alanin aminotransferaz (ALT) ve
laktat duizeyleri kaydedildi. Kateter iliskili kan akimi enfeksiyonu
olmasi durumunda lreyen mikroorganizma belirlendi.

istatistiksel Analiz

Calismada elde edilen bulgularin istatistiksel analizleri IBM SPSS
Statistics 22 (IBM SPSS, Tiirkiye) programi ile yapildi. Calisma veri-
leri degerlendirilirken parametrelerin normal dagilima uygunlugu
Shapiro-Wilks testiyle incelendi. Degiskenlerin tanimlanmasinda
ortalama, standart sapma, medyan ve IQR degerleri kullanildi.

iki grup arasindaki farkhiliklar incelenirken normal dagilim gos-
teren degiskenlerde Independent T-test, normal dagihm gos-
termeyenlerde ise Mann-Whitney U testi kullanildi. Normal
dagihma sahip ikiden fazla grup karsilastirmalarinda One-Way
ANOVA testi ve farkliliga neden olan ikili gruplarin belirlenme-
sinde Tukey testi uygulandi. Normal dagilim géstermeyen ikiden
fazla grup karsilastirmalarinda ise Kruskal-Wallis testi ve farklili-
ga neden olan grubun tespitinde Dunn’s testi kullanildi. Nitelik-
sel verilerin karsilastiriilmasinda Ki-Kare testi ve Fisher Freeman
Halton testi kullanildi.

Mortaliteyi bagimsiz olarak etkileyen faktorlerin analizinde lo-
jistik regresyon analizi uygulandi.

BULGULAR

Calisma, 26's1 (%54.2) kiz ve 22’si (%45.8) erkek olmak Uzere
toplam 48 hasta ile yapildi. Yas ortalamasi 90.194+67.80 aydi.
Calismaya katilan hastalarin 25’inde (%52.08) komorbidite
mevcuttu. En sik norolojik ve romatolojik hastaliklarin oldugu,
bunu sirasiyla metabolik, hemato-onkolojik ve respiratuvar
hastaliklarin izledigi goraldi. Yirmi bes hastaya (%52.1) invaziv
mekanik ventilasyon, 11 hastaya (%22.9) noninvaziv ventilasyon
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Tablo 3. Kateter takilma bolgelerinin dagilimi
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Kateter takilan bolge Total ilk kateter ikinci kateter Ugiincii kateter
n (%) n (%) n (%) n (%)

Femoral ven 23 (38,98) 21 (43,8) 2(22,2) 0(0)

Sag Juguler ven 22 (37,29) 18 (37,5) 4 (44,4) 0(0)

Sol Juguler ven 10 (16,95) 7 (14,6) 2(22,2) 1(50)

Subklavyen ven 4 (6,78) 2(4,2) 1(11,1) 1(50)

Tablo 4. Kateter takilan bolgelere gore kateter

Kateter komplikasyonu Total Sag Juguler Sol Juguler Femoral Subklavyen
n (%) n (%) n (%) n (%) n (%)

Disfonksiyon 6 (66,7) 1(50) 1 (100) 3(75) 1(50)

Aritmi 1(11,1) 1(50) 0(0) 0(0) 0(0)

Pnémotoraks 1(11,1) 0(0) 0(0) 0(0) 1(50)

Arter ponksiyonu 1(11,1) 0(0) 0(0) 1(25) 0(0)

Total 9 2 1 4 2

%38
%?2
%27
Yalniz SRRT
0, Yalniz TPD
%025 TPD ve SRRT

SRRT ve ECMO
TPD, SRRT ve ECMO

%38

Sekil 1. Ekstrakorporeal uygulamalarin dagihmi

ile solunum destegi verildi. Yirmi bir hastada (%43.8) inotrop
ilag inflzyonu uygulandi. Hastalarin sagkalim orani %62.5 (30
hasta) olarak saptandi. Hastalarin klinik ve demografik verileri
Tablo 1’de sunulmustur.

Hastalara takilan gegici hemodiyaliz kateterlerinin boyutla-
ri ve uygulama bolgeleri Tablo 2 ve Tablo 3’te yer almaktadir.
Hastalarin 35’ine (%72.92) TPD islemi yapildi. TPD uygulanan
hastalara bakildiginda, 7’sinde (%20) multisistemik inflama-
tuar sendrom (MIS-C), 6’sinda (%17.14) makrofaj aktivasyon
sendromu (MAS), 4’liinde (%11.43) septik sok, 4’Unde (%11.43)
Guillain-Barré sendromu, 3’tinde (%8.57) karaciger yetmezligi,
2’sinde (%5.71) Crush sendromu, 2’sinde (%5.71) otoimmiin
ensefalit saptandi. Ayrica birer hastada (%2.86) primer lenfohis-
tiositoz, lupus aktivitesi, Henoch-Schoénlein purpurasi aktivitesi,
transvers miyelit, rabdomiyoliz, optik norit ve Takayasu vaskiilit
aktivitesi bulundu.

Otuz (%62.5) hastaya SRRT uygulandi. SRRT yapilma nedenleri
sirasiyla 15 (%50) akut bobrek yetmezligi, 10 (%33.3) septik sok,
4 (%13.3) sivi ylki ve 1 (%3.3) timor lizis sendromu olarak sap-
tandi. Calismada TPD ve SRRT’nin birlikte uygulandigi 12 hasta
mevcuttu. Bu hastalarda TPD isleminin yapilma nedenleri ince-
lendiginde, 5’inde (%41.7) septik sok, 2’sinde (%16.7) MIS-C,
2’sinde (%16.7) karaciger yetmezligi, 1’inde (%8.3) MAS, 1’'inde
(%8.3) primer lenfohistiositoz ve 1’inde (%8.3) Crush sendro-
mu saptandi. Ayni hastalarda SRRT uygulanma nedenleri ise
4’inde (%33.3) akut bobrek yetmezligi, 5’'inde (%41.7) septik
sok ve 3’linde (%25) sivi ylki olarak belirlendi. Ekstrakorpore-
al tedavi uygulamalarinin dagilimi Sekil 1’de verilmistir. Kateter
uygulama bolgeleri erken ve ge¢ komplikasyonlar acgisindan kar-
stlagtinldiginda istatistiksel olarak anlaml bir fark saptanmadi
(p>0.05) (Tablo 4).

Dokuz hastada kan akimi enfeksiyonu, 8 hastada ise kateter
enfeksiyonu saptandi. Kan akimi enfeksiyonlarinda en sik pato-
jenin Klebsiella pneumoniae (%44.4) oldugu belirlendi. En sik
saptanan kateter enfeksiyonu etkenleri ise Candida parapsilosis
(%25) ve Pseudomonas aeruginosa (%25) idi.

Hastalar prognozlarina gore karsilastirildiginda; sepsisi olan, in-
vaziv mekanik ventilasyon ihtiyaci bulunan, inotrop ilag infiz-
yonu uygulanan ve kan Grini transflizyonu yapilan hastalarin
mortalite orani daha yiksek bulundu. Benzer sekilde kaybedilen
hastalarin PRISM ve PELOD skorlari da daha yiksekti (Tablo 5).

Kateter takilan bolgeler laboratuvar parametreleri agisindan
karsilastirildiginda; ALT, AST, dre, alblimin, total bilirubin, Na,
K, Cl, Ca, CRP, PCT ve tam kan sayimi parametreleri agisindan
istatistiksel olarak anlamli bir fark bulunmadi (p>0.05). Kateter
lokalizasyonlari arasinda kreatinin diizeyi agisindan anlamh fark-
lilik vardi; femoral kateter takilan hastalarin kreatinin diizeyleri,
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Tablo 5. Hastalarin

o6zelliklerin karsilas

Prognoz
Sag kalan Kaybedilen p
n (%) n (%)
Cinsiyet 0.6541
Kiz 17 (65,4) 9 (34,6)
Erkek 13 (59,1) 9 (40,9)
Sepsis 0.020?
Yok 17 (81) 4(19)
Var 13 (48,1) 14 (51,9)
IMV ihtiyaci 0.006*
Yok 19 (82,6) 4(17,4)
Var 11 (44) 14 (56)
NIV ihtiyaci 0.027*
Yok 20(54,1) 17 (45,9)
Var 10 (90,9) 1(9,1)
inotrop ilag uygulamasi 0.013*
Yok 21(77,8) 6(22,2)
Var 9 (42,9) 12 (57,1)
Kan Grin ihtiyaci 0.011*
Yok 14 (87,5) 2(12,5)
Var 16 (50) 16 (50)
Ort-SS Ort-SS
PRISM skoru 7,53-10,08 17,17-9,70 0.002*
PELOD skoru 8,30-8,52 16,67-10,65 0.0052
Yas (ay) 84,58-61,44  99,53-78,24 0.494?
CYBU giin sayisi
(medyan[IQR]) 11,50 18,50 0.1763
(7,75-40,50) (4,50-21,50)
1: Ki-Kare testi; 2: Independent t-Test; 3: Mann-Whitney U. IMV: invasiv
mekanik ventilasyon; NIM: Non-invaziv mekanik ventilasyon; VIS: Vazoaktif
intorop skoru; PRISM: Pev(.:iiatrik mortalite risk skorlamasi; PELOD: Pediatrik
organ lojistik skoru; CYBU: Cocuk yogun bakim Unitesi; Ort: Ortalama; SS:
Standart sapma.

juguler kateter takilan hastalara gére daha yliksekti (p=0.047).

Femoral ven kateterizasyonu yapilan hastalarin yaslari daha k-
clk, vicut agirliklari daha azdi (sirasiyla p<0.015 ve p=0.010);
VIS, PRISM ve PELOD skorlari daha distkti (sirasiyla p=0.004,
p=0.019 ve p=0.013). Juguler ve subklavyen ven kateterizas-
yonu yapilan hastalarda inotrop ilag inflzyonu ve kan Grini
transflizyonu gereksinimi daha fazla, sistolik ve diyastolik kan
basinglari ise daha diistkti (p<0.05). Kateter bolgeleri arasinda
prognoz, invaziv ve noninvaziv mekanik ventilasyon (MV) gerek-
sinimi ve CYBU’de kalis siiresi acisindan anlamli bir fark tespit
edilmedi (p>0.05).
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Mortaliteyi etkileyen faktorlerin belirlenmesi amaciyla yapilan
coklu lojistik regresyon analizinde, hasta yagsi arttikga mortalite
oraninin 1.01 kat, laktat dlizeyinin artmasiyla 1.23 kat yliksel-
digi, buna karsilik sepsis kliniginin olmamasinin sagkalimi 0.10
kat artirdig1 saptandi (Tablo 6).

TARTISMA

Yogun bakim lnitelerinde yatan ve ABH olan hastalarda santral
venoz diyaliz kateteri yerlestiriimesi mortalite ve morbiditeyi
azaltmaktadir. Asiri kanama ve trombotik komplikasyonlarla
sonuglanabilen arter ponksiyonu, pnémotoraks, hemotoraks,
hava embolisi ve kardiyak aritmi gibi mekanik komplikasyonlar
nadir olmakla birlikte 6zellikle kritik hastalarda 6éliimcil olabi-
lir. Ayrica kateter varligi, kateter iliskili kan akimi enfeksiyonu
ve kateter disfonksiyonu riskini artirir. Bu komplikasyonlarin
sikligi; kateterin lokalizasyonuna, yerlestirme siiresine, hasta-
ya ait bir¢ok faktore (beden yapisi, komorbidite, koagilopati
ve hastaligin agirhgi gibi) ve hekimin deneyimine baghdir.

Rehberlerin ¢ogu, akut hemodiyaliz icin hasta konforu ve en-
feksiyon riskini azaltmak amaciyla internal juguler bolgenin kul-
laniimasini, femoral bolgeden kaginilmasini dnermektedir.(10)
2012 yihinda yayimlanan KDIGO rehberinde (11) diyaliz kateteri
yerlestirilirken ilk segenegin sag juguler ven olmasi, bunu sira-
siyla femoral ve sol juguler venin izlemesi gerektigi glicli bir
dneri olarak sunulmustur. Onceki calismalarda femoral kate-
terin daha yiiksek enfeksiyon riski tasidigi gosterilmistir. Ancak
genis capli, randomize kontrolli Cathedia ¢alismasinda (12) AKI
hastalarinda femoral ve juguler kateterler arasinda nozokomi-
yal enfeksiyon agisindan fark saptanmamistir. Bu ¢alisma halen
yapilan en genis ve tek randomize kontrollii ¢alisma olmasina
karsin, kateter lokalizasyonunun diyaliz yeterliligi, komplikas-
yon hizi ve diyaliz bagimhligi gibi faktorlere etkisi degerlendi-
rilmemistir.

Calismamizda en sik kullanilan kateter bélgeleri sirasiyla %38.9
femoral ven, %37.2 sag juguler ven, %16.9 sol juguler ven ve
%6.78 subklavyen ven olarak saptandi. Bolgeler arasinda erken
ve gec¢ komplikasyonlar acisindan anlamli bir fark bulunmadi.
internal juguler venin genis, yiizeyel bir ven olmasi, dogrudan
superior vena cava veya sag atriuma acilmasi ve yliksek kan
akisina izin vermesi nedeniyle femoral vene gore tercih edildigi
gosterilmistir. 1JV, femoral vene kiyasla hasta hareketlerinden
kaynaklanan kan akisi degisikliklerinin daha az goruldigu bir
bolgedir (2). Sol iJV’den sag atriuma ulasmak icin asiimasi gere-
ken iki 90 derecelik aginin komplikasyon riskini artirmasi nede-
niyle dncelikle sag iJV tercih edilir. Schon ve ark. (13) tarafindan
yapilan ¢alismada, sag iJV’deki stenoz oraninin sol iJV’ye gére
daha dislk oldugu bildirilmistir (sirasiyla %27 ve %40).

Subklavyen ven, diger komplikasyonlara ek olarak yiksek
tromboz riski ile iliskili oldugundan genellikle son secenek
olarak kullanilir. Schillinger ve ark. (14) subklavyen venlerde
darlik oranini %42, juguler venlerde ise %10 olarak bildirmis-
lerdir. Uzun siireli diyaliz gereksinimi olabilecek hastalarda,
ileride ayni ekstremitede arteriyovenoz fistil ihtiyaci dogabi-
lecegi icin subklavyen venler son tercih olarak dustintlmelidir.
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Tablo 6. Mortaliteyi etkileyen faktorler i

B SE
Yas (ay) 0,02 0,01
Laktat ytksekligi 0,24 0,09
TPD+SRRT kullanimi -0,41 0,91
Sepsis varligi -2,29 0,99

Calismamizda hemodiyaliz kateterinin en az uygulandigi bolge
subklavyen ven olup, stenoz komplikasyonu gézlenmemistir.

Naumovic ve ark. (15) gecici hemodiyaliz kateteri takilan 107
eriskin hastayi prospektif olarak degerlendirmis; erken kompli-
kasyonlarin (enjeksiyon alaninda kanama, hematom olusumu,
arter ponksiyonu vb.) nadir oldugunu, ge¢ dénemde gorilen
temel komplikasyonun kateter iliskili bakteriyemi oldugunu ve
en sik Greyen mikroorganizmanin Staphylococcus aureus oldu-
gunu saptamislardir. Kateter kullanim siresi ve uygulanan he-
modiyaliz sayisi bakteriyemi riskini belirgin sekilde artirmak-
taydi. Sagkalim femoral grupta istatistiksel olarak daha ko&ti
bulunmus; Cox analizinde femoral alan, kronik bébrek hastali-
g1 ve renal transplantasyon, kateter yetersizligi riskini belirgin
sekilde artirmistir.

Calismamizda, kateter takilan bolgeler ile noninvaziv ventilasyon
(N1V) ihtiyaci, invaziv mekanik ventilasyon (IMV) ihtiyaci, prog-
noz ve CYBU’de kalis siiresi acisindan istatistiksel olarak anlamli
bir fark bulunmadi (p>0.05). Hastalarimizin 9’unda kan akimi en-
feksiyonu, 8’inde kateter enfeksiyonu gelistigi saptandi. En sik
saptanan patojenler Klebsiella pneumoniae ve Candida parap-
silosis idi. Kateter bolgeleri ile prognoz arasinda fark bulunmadi.

SRRT uygulanan ¢ocuk hastalarda yapilan prospektif galis-
malarda, kateter capinin devre kullanim siresini etkileyen
onemli bir faktor oldugu gosterilmistir. 5 French (Fr) kate-
ter kullanilan hastalarda devre 6mri 20 saatin altinda iken,
7 Fr (%26) ve 8 Fr (%76) kullanilan hastalarda devrenin 48
saat kullanim oraninin daha yiiksek oldugu rapor edilmistir.
Bu veriler, kan akisini ve devre 6mriini optimize edebilmek
icin glivenli bir sekilde yerlestirilebilecek en genis ¢apli kate-
terin dikkate alinmasi gerektigini gostermektedir (16). Has-
talarimizda vicut agirligina gore belirlenen kateter caplari
incelendiginde, en sik kullanilan gaplar sirasiyla 8 Fr (%22.9),
11.5 Fr (%20.8), 11 Fr (%8), 9 Fr (%16.6), 10 Fr (%12.5) ve 7
Fr (%10.4) idi.

Ng ve ark. (17) gecici hemodiyaliz kateteri takilan 1016 eriskin
hastada yaptiklari ¢calismada, 538’inde (%52.9) kateterin femo-
ral, 387’sinde (%38) internal juguler ve 91’'inde (%8.9) subklav-
yen vene yerlestirildigini belirlemislerdir. Femoral grubun diger
iki gruba gore daha geng, kanamaya daha meyilli (daha dusik
trombosit, daha yiiksek INR) ve daha yiiksek SOFA skoruna sa-
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%95 giiven araligi

EXP(B)

P Exp(B) Alt sinir Ust sinir
0.032 1,02 1,00 1,03
0.005 1,27 1,07 1,51
0.655 0,67 0,11 3,93
0.020 0,10 0,02 0,70

EXP(B): Exponential Beta; SE: Standard error; TPD: Terapotik plazma degisimi; SRRT: Strekli renal replasman tedavisi.

hip oldugu saptanmistir. Kateter lokalizasyonu ile komplikas-
yon hizi agisindan g grup arasinda fark bulunmamistir. Altmis
glnlik mortalite %45.6 idi; femoral grup ile karsilastirildiginda
subklavyen ve iJ gruplarinin mortalitesi daha diisiik, diyaliz ba-
gimliigr orani ise subklavyen grupta daha azdi. Femoral ve iJ
gruplari arasinda fark saptanmadi.

Rus ve ark. (18) hemodiyaliz ya da plazma degisimi amaciyla
gecici hemodiyaliz kateteri takilan 66 hastada %80 oraninda
femoral ve %20 oraninda juguler ven tercih edildigini, en sik
kateter ¢ikarilma veya degistiriime nedeninin kateter disfonksi-
yonu oldugunu ve femoral bolgenin daha az komplikasyon ris-
ki nedeniyle tercih edildigini bildirmislerdir. Literatiirde santral
venoz kateter ve komplikasyonlarina iliskin ¢ok sayida ¢alisma
bulunmasina ragmen gecici hemodiyaliz kateterleriyle yapilan
calisma sayisi sinirlidir. Bu ¢alismalarin cogunda femoral bolge,
daha yiiksek ven6z tromboz, resirkiilasyon ve disfonksiyon riski
ile iliskili bulunmustur (15).

Calismamizda en sik olarak juguler venin kullanildigi (%54.24),
bunu femoral venin (%38.98) izledigi gorildi. Femoral ven ka-
teteri takilan hasta grubunun diger gruplara gore vicut agirligi
ve yasinin daha fazla oldugu saptandi. Femoral kateter takilan
hastalarin kalp tepe atimi, PRISM, PELOD ve VIS skorlarinin ju-
guler vene kateter takilan hastalara gére daha diisiik oldugu
belirlendi (sirasiyla p=0.019, p=0.013, p=0.019 ve p>0.05). Bu
durumun, klinigi daha agir olan ve uzun siire hemodiyaliz ihti-
yacli olabilecegi 6ngorilen hastalarda juguler venlerde kateter
disfonksiyonunun pratigimizde daha az gézlenmesi nedeniyle
tercih edilmesinden kaynaklandigi distnalda.

Napalkov ve ark. (19) santral venoz kateter (SVK) ve hemo-
diyaliz (HD) kateteri bulunan hastalarda kateter iliskili komp-
likasyon insidansini arastirmis, SVK’lerin %30’unun, HD ka-
teterlerinin ise %54’Unin 90 giinden o6nce c¢ikarildigini ve
komplikasyonlarin biiyik ¢ogunlugunun kateter yerlestirilme-
sini izleyen ilk 90 gin icinde gelistigini bildirmistir. Onkoloji
hastalarinda kan akimi enfeksiyonu ve tromboz insidansinin
daha yiksek oldugu, ayrica kateter iliskili komplikasyon ora-
ninin 16 yasindan kiiglik hastalarda daha sik gortldugi rapor
edilmistir. Calismamizda ise hasta yasi ile kateter komplikas-
yonlari arasinda bir iliski saptanmadi.

2012’de yayimlanan bir meta-analizde femoral ve iJV bélgeleri
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arasinda kan akimi enfeksiyonu riski agisindan fark bulunmadigi
bildirilmistir. Ayrica enfeksiyon riski ile makale yayin yili arasinda
bir iliski saptanmis; daha eski calismalarda femoral bélgenin en-
feksiyon acisindan daha yiksek risk tasidigi, ancak daha yeni ¢alis-
malarda bu farkin istatistiksel olarak anlaml olmadigi belirtilmis-
tir (20). Bizim galismamizda da kateter bolgeleri enfeksiyon riski
acisindan karsilastirildiginda bolgeler arasinda fark saptanmadi.

Calismamizin tek merkezli olmasi, hasta sayisinin azhgi ve he-
modiyaliz devre dmriinin degerlendirilmemesi sinirlayici fak-
torler arasindadir.

Calismamizda en sik tercih edilen hemodiyaliz kateter bélgesinin
juguler ven oldugu saptandi. Femoral ven kateteri takilan hasta
grubunun diger gruplara gore vicut agirliginin daha fazla, yasinin
daha ylksek oldugu; kalp tepe atiminin, inotrop ilag inflizyonu ve
kan Griind transflizyonu gereksiniminin, PRISM, PELOD ve VIS skor-
larinin juguler ven grubuna goére daha disik oldugu belirlendi.

SONUC

Hastalarin klinik ve laboratuvar 6zellikleri, gegici hemodiyaliz ka-
teteri takilma bolgesi tercihini etkilemektedir. Bununla birlikte kli-
nisyenlerin deneyimi ve aliskanliklari da kateter bolgesi segciminde
en 6nemli belirleyicilerden biri olarak karsimiza ¢gikmaktadir.
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ABSTRACT

Objective: Obesity is a chronic inflammatory disease characterized by an increase in body fat mass resulting from a
disturbed energy balance. It is an independent risk factor for cardiovascular diseases. Obesity-related chronic inflammation
has been shown to negatively affect lipid balance through iron metabolism. The aim of this study was to investigate the
effect of chronic inflammation on iron and lipid metabolism in overweight and obese children and to determine the
relationship between them.

Material and Methods: This prospective case-control study included fifty-one overweight, sixty-one obese, and fifty
healthy controls aged twelve to eighteen years. Lipid profile, iron parameters, and high-sensitivity C-reactive protein levels
were analyzed, and the relationships between the groups were determined.

Results: The obese group had lower serum iron and iron/hepcidin ratio and higher total iron-binding capacity values
compared to the other groups. There was no difference between the groups in hepcidin and soluble transferrin receptor
levels. High-sensitivity C-reactive protein levels were higher in the obese and overweight groups compared to the control
group. There was a positive correlation between hepcidin and total cholesterol and low-density lipoprotein, and a negative
correlation between iron and high-density lipoprotein in the obese group.

Conclusion: Serum iron levels were lower in obese children compared to controls, which was attributed to chronic
inflammation rather than iron deficiency. It may be concluded that chronic inflammation in childhood obesity does not
increase hepcidin levels and thus does not adversely affect lipid metabolism.
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Fazla kilolu ve obez cocuklarda demir ve lipid metabolizmasi arasindaki
iliski

OzZET

Amag: Obezite, enerji dengesinin bozulmasi sonucu viicut yag kitlesinde artig ile karakterize kronik inflamatuar bir hastaliktir. Kardiyovaskdler hastaliklar
icin bagimsiz bir risk faktorudir. Obeziteyle iliskili kronik inflamasyonun demir metabolizmasi yoluyla lipid dengesini olumsuz etkiledigi gosterilmistir.
Bu g¢alismanin amaci, fazla kilolu ve obez ¢ocuklarda kronik inflamasyonun demir ve lipid metabolizmasi (izerindeki etkisini arastirmak ve aralarindaki
iliskiyi belirlemektir.

Gereg ve Yontemler: Calismamiz prospektif bir vaka-kontrol ¢alismasidir. Calismaya on iki-on sekiz yas arasi elli bir fazla kilolu, altmis bir obez ve elli saglikh
kontrol dahil edildi. Lipid profili, demir parametreleri ve yiiksek duyarlikl C-reaktif protein diizeyleri analiz edildi ve gruplar arasindaki iliskiler belirlendi.

Bulgular: Obez grupta, diger gruplara kiyasla daha disiik serum demiri ve demir/hepsidin orani ile daha yiiksek total demir baglama kapasitesi degerleri
bulundu. Hepsidin ve solubl transferrin reseptor diizeyleri agisindan gruplar arasinda fark yoktu. Yiiksek duyarlikli C-reaktif protein diizeyleri obez ve fazla
kilolu gruplarda kontrol grubuna goére daha yiiksek bulundu. Obez grupta hepsidin ile total kolesterol ve diisiik dansiteli lipoprotein arasinda pozitif; demir
ile yliksek dansiteli lipoprotein arasinda negatif korelasyon saptandi.

Tartisma: Obez cocuklarda serum demir dlzeyleri kontrollere kiyasla daha dustikti; bu durum demir eksikliginden ziyade kronik inflamasyona baglandi.
Cocukluk ¢agi obezitesinde kronik inflamasyonun hepsidin dizeylerini artirmadigi ve dolayisiyla lipid metabolizmasini olumsuz etkilemedigi sonucuna

varilabilir.

Anahtar Kelimeler: Cocuk; demir; dislipidemi; hepsidin; obezite.
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INTRODUCTION

Childhood obesity is a chronic inflammatory disease with
an increasing prevalence. The decreasing trend in the age
of onset has also increased the frequency of obesity-related
complications. Obesity is a risk factor for the development of
cardiovascular disease, and comorbidities such as dyslipidemia
further increase this risk (1). There are studies on the risk of
developing cardiovascular disease due to chronic inflammation
in obese children, and there are also studies showing that
this chronic inflammation may adversely affect lipid balance
through iron metabolism (2, 3). In our study, we aimed to
determine the effect of obesity-related chronic inflammation
on iron and lipid metabolism and the relationship between
them in children.

MATERIAL AND METHODS

Our study is a prospective case-control study. Ethics committee
approval was obtained from the ethics committee of a university
(no:E.16214662-050.01.04-1732306). The study was conducted
in accordance with the principles of the Declaration of Helsinki.
A total of 162 children aged 12-18 years participated in the
study. The study included 51 patients who were evaluated
as overweight between the 85"-95" percentiles according
to body mass index (BMI), 61 patients who were evaluated

as obese above the 95™ percentile according to BMI, and 50
healthy children with BMI between the 5*"-85™ percentiles.

Children with obesity due to secondary or genetic causes, a
history of early cardiovascular disease, chronic diseases, long-
term medication use for any reason, infections with high fever
within the last 15 days, and smokers were not included in the
study. The control group consisted of patients presenting for
medical reports, preoperative evaluations before minor surgical
procedures, or routine pediatric health examinations. Systemic
examinations, height, body weight, and blood pressure
measurements were performed by the same physician.

Venous blood samples were collected in the morning after
12 hours of fasting. According to the measured blood lipid
parameters, participants in the obese and overweight groups
with one or more of the following reference values—high-
density lipoprotein (HDL) <40 mg/dL, total cholesterol (TC)
>200 mg/dL, low-density lipoprotein (LDL) =130 mg/dL, and
triglyceride (TG) 2130 mg/dL—were considered dyslipidemic.

Statistical Analysis

Statistical analyses were performed using IBM SPSS, Version
20.0 (IBM Corp., Armonk, NY, USA). For descriptive statistics,
numbers and percentages were used for categorical variables;
mean and standard deviation were used for numerical variables
with normal distribution; and median and minimum—maximum
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Table 1. Comparison of demographic and anthropo

Table 2. Comparison of hsCRP and iron parameters

Control
(n=50)
Median (Min-Max)

values were used for those without normal distribution. For
comparisons of numerical variables in independent groups,
the Student’s t-test was used for two-group comparisons when
the normality assumption was met, and one-way ANOVA with
post-hoc Tukey test for three or more groups. When normal
distribution was not met, Kruskal-Wallis and Mann—Whitney U
tests were used. Comparisons of proportions in independent
groups were performed using the Chi-square or Fisher’s exact
Chi-square test. Spearman’s rank correlation analysis was used
to determine correlations between continuous numerical
variables, and linear regression analysis was used to assess
linear relationships. In all analyses, p<0.05 was accepted as the
level of statistical significance.

Owerweight
(n=51)
Median (Min-Max)

Control Owerweight Obese p
(n=50) (n=51) (n=61)
Gender n (%)
Female 25 (50%) 30 (59%) 38 (62%) 0.417
Male 25 (50%) 21 (41%) 23 (38%)
Age (year) 14.7+4.04 13.86+1.65 14.34+1.7 0.072
Weight (kg) 53 (35-80) 64 (43-86)° 86 (52-126)>¢ <0.001
Height (cm) 162 (138-186) 160 (135-177) 162.9 (138-182) 0.147
BMI 19.3 (12.4-24.8) 24.9 (21.7-28.4)° 32.3(25.5-43.8)"¢ <0.001
BMI persentile 42.1(3.7-84) 92 (85.1-94.9)* 99.2 (94.5-99.9)"¢ <0.001
Kruskal-Wallis test was used to compare the groups (intra-group comparisons were made with Mann-Whitney U test) and the data were given as meantstandard
deviation and median (min—max). Age was compared using Kruskal-Wallis test and gender was compared using Chi-Square test. a: Control and overweight group
compared; b: Overweight and obese group compared; c: Control and obese group compared; BMI: Body mass index.

Obese p
(n=61)
Median (Min-Max)

HGB (g/dL) 12.8(11.3-17.1) 12.7 (10.1-16.0) 13 (10.4-15.2) 0.274
MCV (fl) 86.7 (75.7-98.0) 85.3 (69.5-93.7) 85.3 (67.1-105.0) 0.13

hsCRP (ng/mL) 0.2 (0.0-8.8) 0.8 (0.1-8.3)° 1.3 (0.1-17.4)>¢ <0.001
Iron (ug/L) 88 (18-199) 77 (13-166) 62 (21-149)° 0.003
TIBC (ug/L) 368.5 (128-528) 393 (129-533) 408.5 (183-515) 0.014
Tf (g/L) 2.6 (1.6-3.8) 2.8 (0.01-4.4) 2.64 (2.13-3.85) 0.093
Ferritin (pug/L) 32.3(6.1-81.5) 25.4 (1.4-128) 23.0(1.0-98.5) 0.114
Hepsidin (ug/L) 30.4 (17.4-74.1) 31.2 (9.8-51.0) 31.8 (8.6-496.5) 0.667
sTfR (pg/ml) 375.4 (236.9-1632) 363.6 (116.6-629.4) 355.7 (217.7-1586) 0.136
Iron/ferritin 2.79 (0.27-18.16) 3.09 (0.29-21.11) 2.93 (0.0-38.89) 0.634
Iron/hepsidin 2.82 (0.24-6.44) 2.5 (0.55-8.45) 1.75 (0.0-10.23)¢ 0.002

Kruskal Wallis and Mann-Whitney U test were used to compare the groups. a: Control and overweight group compared; b: Overweight and obese group
compared; c: Control and obese group compared; HGB: Hemoglobin; MCV: Mean corpuscular volume; hsCRP: High-sensitivity C-reactive protein; TIBC: Total
iron-binding capacity; Tf: Transferrin; sTfR: Soluble transferrin receptor; Min: Minimum; Max: Maximum.

RESULTS
In this study, the mean BMI of obese children was 32.3 kg/

m?, the mean BMI of overweight children was 24.9 kg/
m?, and the mean BMI of the control group was 19.3 kg/
m2. The demographic characteristics and anthropometric
measurements of the groups are presented in Table 1.
High-sensitivity C-reactive protein (hsCRP), iron, and lipid
parameters were analyzed according to the groups. The
hsCRP level was found to be higher in the overweight group
compared to the control group (p<0.05), while iron and HDL-C
parameters were lower in the obese group compared to the

control group (p<0.05). In the obese group, hsCRP, TIBC, LDL-C,



62 JOUR UMRANIYE PEDIATR 2025;5(2):59-64

Table 3. Comparison of lipid parameters between groups

Control Owerweight Obese p
HDL-C (mg/dL) 50 (35-70) 50 (31.2-78) 43 (31-101)>¢ <0.001
LDL-C (mg/dL) 94.0+23.0 100.1+23.8 108.2+22.6 ¢ 0.007
TK (mg/dL) 157.7428.6 166.3+£29.55 168.0+28.2 0.152
TG (mg/dL) 74 (29-253) 81 (38-256) 108 (48-308)>¢ <0.001

Group-1: Control group; Group-2: Overweight group; Group-3: Obese group, When One Way ANOVA (Analysis of variance) and post hoc tukey test were used
to compare the groups, the data were given as meantstandard deviation; when Kruskal Wallis and Mann-Whitney U test were used, the data were given as
median (min—-max) a when Group-1 was compared with Group-2, b when Group-2 was compared with Group-3, c when Group-1 was compared with Group-3.
HDL-C: High-density lipoprotein cholesterol; LDL-C: Low-density lipoprotein cholesterol; TK: Total cholesterol; TG: Triglyceride; p: Probability value.

Table 4. Correlation analysis between lipid parameters and hsCRP and iron parameters in obese group

HGB [\ [aY) Iron TIBC Tf Ferritin Hepsidin sTfR Iron/ Iron/
ferritin hepsidin
HDL-C
r -0.129 -0.18 -0.258* -0.04 -0 -0.095 0.045 0.091 -0.026 -0.236
p 0.327 0.17 0.049 0.743 0.985 0.472 0.732 0.488 0.843 0.069
LDL-C
r 0.1 0.043 0.066 -0.1 0.113 0.215 0.330* -0.13 -0.155 -0.145
p 0.445 0.741 0.62 0.456 0.4 0.102 0.01 0.336 0.242 0.269
TC
r 0.009 -0.02 -0.016 -0.09 0.114 0.201 0.303* -0.14 -0.173 -0.19
p 0.947 0.867 0.904 0.481 0.393 0.127 0.019 0.282 0.191 0.146
TG
r 0.142 -0.1 0.128 0.242 0.057 0.245 0.023 -0.2 -0.148 0.044
p 0.278 0.446 0.333 0.067 0.671 0.062 0.859 0.122 0.263 0.736
hsCRP
r -0.192 -0.13 -0.349%** 0.017 -0.16 -0.101 0.166 -0.14 -0.065 -0.357%*
p 0.138 0.325 0.007 0.897 0.222 0.442 0.2 0.278 0.621 0.005
Spearman correlation analysis was performed. HGB: Hemoglobin; MCV: Mean corpuscular volume; TIBC: Total iron-binding capacity; Tf:
Transferrin, sTfR: Soluble transferrin receptor; HDL-C: High-density lipoprotein cholesterol; LDL-C: Low-density lipoprotein cholesterol; TC:
Total cholesterol; TG: Triglyceride; hsCRP: High-sensitivity C-reactive protein; r: Correlation coefficient; p: Probability value.

and TG levels were significantly higher than in the control
group (p<0.05). When overweight and obese patients were
compared, hsCRP and TG levels were higher, and HDL-C levels

Table 5. Multiple linear regression analysis results of

independent variables affecting hepsidin in obese group

Coeffiicients p 95.0% Cl were lower in the obese group (p<0.05).
B In our study, dyslipidemia was found in 40% of the obese group
and 25% of the overweight group. No differences were found
HDL-C 0.077 0.730 -1.717-2.440 between the groups in hemoglobin (HGB), mean cell volume
LbL-C 0.312 0.502 -1.493-3.025 (MCV), transferrin (Tf), ferritin, total cholesterol (TC), hepcidin
TC -0.215 0.665 -2.439-1.564 and soluble transferrin receptor (sTfR) levels (p>0.05). The
TG 0.211 0.144 -0.067-0.455 iron/hepcidin ratio was significantly lower in the obese group
compared to the control and overweight groups (p<0.05).
Cl: Confidence interval; HDL-C: High-density lipoprotein cholesterol; LDL-C: Comparisons of hsCRP, iron, and lipid parameters between the
Low-density lipoprotein cholesterol; TC: Total cholesterol; TG: Triglyceride. . ’ !
groups are shown in Tables 2 and 3.
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In the obese group, there was a negative correlation between
serum iron and HDL cholesterol and a positive correlation between
hepcidin and LDL cholesterol and TC; however, no significant
relationship was found in linear regression analysis (Table 4, 5).

DISCUSSION

There are studies showing that overweight and obese children
have a higher risk of iron deficiency than those with normal
body weight (4, 5). In our study, serum iron was found to be
lower and TIBC values higher in the obese group compared to
the control, in accordance with the literature. Adipose tissue
causes chronic low-grade inflammation through adipocytokines
and predisposes individuals to the development of metabolic
complications associated with obesity (6). Adipocytokines
cause metabolic complications by affecting glucose and lipid
balance, while free fatty acids secreted from increased adipose
tissue impair insulin sensitivity and constitute an important link
between atherosclerotic vascular diseases (7).

As a new perspective on the mechanisms of dyslipidemia
development, which have been explained by increased
synthesis of fatty acids from adipose tissue and inflammation,
we also investigated iron load in macrophages and
inflammation-related changes in lipid metabolism in our study.
Among the groups, hsCRP values were higher in the obese
group compared to the control and overweight groups, and
higher in the overweight group compared to the control. No
differences were found between the groups in HGB, Tf, ferritin,
hepcidin, and sTfR values. These results support that obesity
leads to chronic inflammation and lowers serum iron levels.
Although serum iron levels decreased, sTfR levels did not
increase because cellular iron demand did not increase, and
serum ferritin levels did not decrease. The increase in hsCRP
in obese patients in our study supports this interpretation;
however, it was notable that hepcidin levels were similar to
those in the control group. Increased hepcidin synthesis during
chronic inflammation decreases serum iron levels by inhibiting
iron absorption from the intestinal endothelium and reducing
its release from cells of the reticuloendothelial system (8, 9).
Our results do not support the role of hepcidin in low serum
iron levels in obese children.

In a study with 1866 participants aged 7-18 years, the
relationship between iron metabolism and dyslipidemia in
children was investigated, and it was found that the prevalence
of iron deficiency and dyslipidemia increased according to BMI
categories—8.9% and 58.3%, respectively, in cases with obesity.
Those with obesity had low serum iron and high ferritin values,
and children and adolescents with dyslipidemia had lower
concentrations of both Tf and sTfR compared to those without
dyslipidemia. In the same study, the authors concluded that
low sTfR and Tf levels were associated with an increased risk
of dyslipidemia, while serum iron and ferritin levels were not
significantly associated with dyslipidemia (10). In our study, sTfR
levels were significantly lower in the overweight dyslipidemic
group compared to the non-dyslipidemic overweight group, and

no differences were found between sTfR, Tf, ferritin, serum iron,
iron/ferritin, and iron/hepcidin values in the obese dyslipidemic
group. Similar to the study by Wang et al. (10), who drew attention
to the inverse relationship between sTfR levels and dyslipidemia
risk, our finding that sTfR levels were not significantly lower in
the obese group does not support this hypothesis.

There is no established algorithm in the literature to evaluate
iron and lipid balance together. In our study on this topic,
which has recently gained attention, a negative correlation
was found between serum iron and HDL cholesterol and a
positive correlation between hepcidin and LDL cholesterol
and TC in obese patients. No significant correlations were
observed between HDL-C, LDL-C, TC, and TG levels and Tf,
TIBC, sTfR, ferritin, iron/ferritin, or iron/hepcidin values.
Although the positive correlation observed between hepcidin
and LDL cholesterol and TC in our study supports the potential
role of hepcidin in the atherosclerotic process, no significant
correlation was observed in linear regression analysis.

In our study investigating the effects of iron metabolism markers
on the risk of dyslipidemia, findings from correlation analyses
between groups with dyslipidemia and different BMIs did not
support a significant relationship between dyslipidemia and
iron metabolism. Studies examining the relationship between
iron and lipid metabolism in overweight and obese children
remain limited.

Studies with a larger number of participants are needed to
elucidate the results we have obtained on this subject and the
related mechanisms. Decreased gut microbial diversity has
been associated with inflammation and body fat accumulation.
In other words, the microbiota in obese individuals differs from
normal characteristics. Since iron absorption occurs in the gut,
changes in gut microbiota can adversely affect iron metabolism.
Further research is needed in this area (11).

CONCLUSION

As a result, it can be concluded that serum iron levels in
obese children are lower than in the control group. This is
not due to iron deficiency but to chronic inflammation, and
chronic inflammation in childhood obesity does not increase
serum hepcidin levels and thus does not adversely affect lipid
metabolism. Childhood-onset obesity is a chronic inflammatory
disease that continues with complications into adult life. Iron
parameters should be evaluated in patients with obesity in order
to detect iron deficiency early and initiate treatment promptly.
The relationship between iron metabolism, dyslipidemia risk,
and related biomarkers should continue to be investigated.
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ABSTRACT

Objective: Secondhand smoke exposure is defined as the inhalation of smoke by non-smokers from burning tobacco products.
Children are particularly vulnerable to the harmful effects of secondhand smoke exposure due to their physiological characteristics
and developmental status. This study aimed to determine the frequency of passive cigarette smoke exposure among children
under five years of age attending a pediatric outpatient clinic and to identify the social factors influencing this exposure.

Material and Methods: This hospital-based cross-sectional study included 343 children under the age of five and their parents
who presented to the pediatric outpatient clinic of a university hospital for any reason between July 1 and November 1, 2024.
Data were collected using a structured questionnaire administered to parents. Secondhand smoke exposure was defined as
smoking at least one cigarette in the vicinity of the child. Descriptive statistics, chi-square tests, and logistic regression analyses
were performed using SPSS v20.0.

Results: The frequency of secondhand smoke exposure among children under five was 22.2%, while 49.3% of parents reported
smoking at home. Secondhand smoke exposure was significantly associated with residential area, father’s years of education,
household income sufficiency, and maternal exposure to smoking during pregnancy. Children living in rural areas and those with
fathers who had five or fewer years of education or with insufficient household income were at higher risk of exposure. Maternal
exposure to smoking during pregnancy increased the child’s risk of passive exposure 13.69-fold (95% Cl: 6.561-28.577).

Conclusion: Secondhand smoke exposure to cigarette smoke in young children remains a significant public health problem
strongly linked to socioeconomic and sociocultural factors. Legal bans on indoor smoking alone have not sufficiently reduced
exposure; targeted public health interventions and parental education are urgently needed to protect children’s health.
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Kuzeydogu Anadolu bdlgesinde yasayan ¢cocuklarda ikinci el sigara
dumanina maruz kalma sikligi ve etkili sosyal faktorlerin belirlenmesi

OzZET

Amag: Pasif sigara dumani maruziyeti, sigara igmeyenlerin titiin Grinlerinin yanmasindan kaynaklanan dumani solumasi olarak tanimlanir. Cocuklar,
fizyolojik 6zellikleri ve gelisimsel durumlari nedeniyle pasif maruziyetin zararh etkilerine karsi 6zellikle hassastir. Bu galisma, bir Universite hastanesinin
pediatri poliklinigine basvuran bes yas alti ¢ocuklarda pasif sigara dumani maruziyet sikligini ve bu maruziyeti etkileyen sosyal faktorleri belirlemeyi
amaglamaktadir.

Gereg ve Yontemler: Bu hastane temelli kesitsel ¢alisma, 1 Temmuz—1 Kasim 2024 tarihleri arasinda herhangi bir nedenle Universite hastanesinin
pediatri poliklinigine basvuran bes yas alt1 343 gocuk ve ebeveynlerini kapsamaktadir. Veriler, ebeveynlere uygulanan yapilandirilmis bir anket araciligiyla
toplanmistir. Pasif maruziyet, gocugun bulundugu ortamda en az bir sigara igilmesi olarak tanimlanmistir. Tanimlayici istatistikler, ki-kare testi ve lojistik
regresyon analizleri SPSS v20.0 kullanilarak yapilmigtir.

Bulgular: Bes yas altindaki ¢ocuklarda pasif maruziyet siklig1 %22,2, ebeveynlerin evde sigara igme sikhigi ise %49,3 olarak bulunmustur. Pasif maruziyet;
yerlesim alani, babanin egitim yili, hane gelirinin yeterliligi ve gebelik déneminde annenin sigaraya maruziyeti ile anlamli iliski gostermistir. Kirsal bolgede
yasayan c¢ocuklar, babasi bes yil ve daha az egitim almis olanlar veya gelir diizeyi yetersiz olanlar daha yiksek risk altindadir. Gebelikte annenin sigaraya
maruz kalmasi, ¢ocugun pasif maruziyet riskini 13,69 kat artirmistir (%95 GA: 6,561-28,577).

Tartigsma: Kiglk gocuklarda pasif sigara dumani maruziyeti, sosyoekonomik ve sosyokiiltiirel faktorlerle yakindan iligkili énemli bir halk saghgi sorunu
olmaya devam etmektedir. Kapali alanlarda sigara igmeyi yasaklayan yasal diizenlemeler tek basina yeterli olmamis; cocuklarin saghigini korumak igin

hedeflenmis halk saghgi miidahaleleri ve ebeveyn egitim programlarina acil ihtiyag vardir.

Anahtar Kelimeler: Cocuklar; pasif igicilik; ikinci el sigara maruziyeti.
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INTRODUCTION

Tobacco use is a major global health crisis, causing the death
of more than 8 million people every year. While more than
7 million of these deaths result directly from tobacco use,
approximately 1.3 million are due to exposure of nonsmokers
to secondhand smoke (1). Secondhand smoke exposure is
defined as the inhalation of smoke emitted by others who
smoke or from burning tobacco products by individuals who
do not smoke themselves (2). Even 30 minutes of exposure
to others’ tobacco smoke can induce physical effects identical
to those observed in long-term active smokers. While
secondhand smoke exposure leads to various health problems
in both adults and children, children are more severely affected
(3). Children’s ability to metabolize hazardous chemicals is
not fully developed during the early stages of life, rendering
them more vulnerable compared to adults (4). Indeed, studies
have shown that children of smoking parents are more likely
to develop respiratory diseases than those of nonsmoking
parents. Furthermore, secondhand smoke exposure has been
found to increase the risk of sudden infant death, exacerbate
asthma attacks, and elevate the likelihood of neurobehavioral
disorders and cardiovascular diseases in adulthood (3, 5-7).

Secondhand smoke is also classified as a carcinogen, and
exposing children to it is increasingly viewed as a form of
child abuse (8). Children are most commonly exposed to
secondhand smoke in their own homes (9). Therefore, the
behavior of parents or family members with regard to smoking
becomes important. The aim of this study was to determine
the frequency of secondhand smoke exposure among patients
presenting to a pediatric outpatient clinic and identify the
social factors influencing this exposure.

MATERIAL AND METHODS

The study population consisted of children under five years
of age who presented to the pediatric outpatient clinic of a
university hospital. Based on hospital records, a total of 4,957
visits were recorded in 2023. Assuming a comparable number
of patient visits in 2024, the study population was estimated
and defined as 4,957 children for the purpose of this research.
The sample size, calculated using the Epi-Info program with a
50% prevalence, 95% confidence interval, and 5% margin of
error, was determined to be 357 children (10). The dependent
variable was the passive exposure status of children aged 0-5
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years to secondhand smoke. Independent variables included
sociodemographic characteristics related to the family,
mother, and child (family’s residence, mother’s education and
occupation, mother’s health insurance, father’s education
and occupation, number of persons per room, family income,
number of children in the family, presence of a smoker in the
household, smoking inside the home, mother’s exposure to
smoke during pregnancy, and presence of a child’s room).

The data collection form was developed based on a literature
review and the Tirkiye Demographic and Health Survey (2,
11). Prior to the study, ethical approval (No: 478/17) was
obtained from the Clinical Research Ethics Committee of Kafkas
University Faculty of Medicine. The study was conducted in
accordance with the Declaration of Helsinki. Informed consent
was obtained from all participants. Data were collected via face-
to-face interviews with parents of children presenting to the
pediatric outpatient clinic who volunteered to participate. After
reaching 357 parents, 14 were excluded from the study due to
poor data quality. Parents of 343 pediatric patients participated
in the study.

Statistical Analysis

SPSS v20.0 (IBM SPSS Statistics for Windows, Version 20.0;
Armonk, NY, USA) package program was used for the analyses.
Descriptive statistics were presented using frequency and
percentage. Chi-square analysis was used for pairwise
comparisons and Backward LR logistic regression analysis was
used to determine causal effects.

RESULTS

The study was conducted with 343 parents of children under five
years of age. The frequency of smoking in the presence of a child
under five was 22.2%. Table 1 shows the effect of independent
variables on secondhand smoke exposure. There were statistically
significant associations between secondhand smoke exposure
and place of residence (p=0.002), mother’s education status
(p<0.001), mother’s employment status (p=0.004), father’s
employment status (p=0.022), father’s years of education
(p<0.001), persons per room (p=0.001), family income status
(p<0.001), number of children (p<0.001), presence of smokers
in the household (p<0.001), smoking inside the home (p<0.001),
mother’s exposure to smoking during pregnancy (p<0.001), and
presence of a children’s room (p=0.008).

Independent variables that were statistically significant in
bivariate analyses were included in the logistic regression
analysis. Compared with reference categories, the odds of
smoking in the presence of the child were 2.28 times higher
among those living in rural areas (95% Cl: 1.061-4.895), 2.90
times higher when the father had < 5 years of education
(95% Cl: 1.355—-6.188), 3.61 times higher when family income
was insufficient (95% Cl: 1.277-10.208), 8.98 times higher in
households with smoking inside the home (95% Cl: 3.654—
22.064), and 13.69 times higher when mothers were exposed
to smoking during pregnancy (95% Cl: 6.561-28.577) (Table 2).
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DISCUSSION

In this study, exposure to secondhand cigarette smoke—
estimated by the World Health Organization (WHO) to cause
approximately 600,000 premature deaths annually—was
addressed (12). The aim of the study was to determine the
frequency of secondhand smoke exposure and the social
factors affecting this frequency in children under five years of
age. Among children under five years of age presenting to the
pediatric outpatient clinic, the frequency of secondhand smoke
exposure was found to be 22.2%, and the frequency of parents
smoking at home was 49.3%. Hajizadeh and Nandi reported a
32% prevalence of secondhand smoke exposure among children
aged 0-5 years (13). The WHO has stated that 38% of students
aged 13-15 years in the Eastern Mediterranean Region are
exposed to secondhand smoke at home, and in many countries,
only one-fourth of homes are identified as smoke-free (14).

In a study by Mbulo et al. (15) covering 21 countries, exposure
to secondhand smoke at home among children under 15 years
ranged from 4.5% to 79%. In studies conducted with children
aged five years and younger, exposure to secondhand smoke
at home was reported at rates of 9.9%-22% in the United
States; 4.7% in Norway; 71.8% in Spain; 55.4% in Iran; 37.5%
in Germany; and 45.9% in a study involving primary school
children in 11 countries of the European Union (16-22). In a
study conducted with primary school children in Tirkiye, the
frequency of secondhand smoke exposure was found to be
59.9%, and a study conducted with newborns reported a 64%
frequency of secondhand smoke exposure (2, 23). In the study
by Akcay and Ozcebeci, it was found that 47.3% of parents
smoked at home, 30.1% smoked in the car with children present,
and the prevalence of secondhand smoke exposure was found
to be 70.6% (24). Although these rates are similar to those
reported in Turkish studies, they are higher than those reported
in international publications. In order to prevent secondhand
and thirdhand smoke exposure, Tirkiye has prohibited the
consumption of tobacco products in public and private spaces
since 2008 (25). This regulation aims to prevent smokers from
threatening the health of others. However, the high prevalence
of secondhand smoke exposure among children suggests a
lack of public awareness regarding the purpose of the ban and
insufficient parental understanding of this issue.

In the present study, when urban residence was used as the
reference, children living in rural areas had 2.28 times higher
exposure to secondhand smoke (Cl: 1.061-4.895). A study
analyzing data from 26 low- and middle-income countries
reported higher secondhand smoke exposure among children in
rural areas compared to urban areas in most of these countries
(13). A U.S. study on middle and high school students found
that children in rural areas had higher exposure to secondhand
smoke at home (OR: 1.26; 95% Cl: 1.15-1.38) and in vehicles
(OR: 1.50; 95% ClI: 1.35-1.65) compared to urban youth (26).
Similarly, a study in India reported higher rates of secondhand
smoke exposure at home in rural versus urban areas (27).
Consistent with the literature, this finding may be attributed to
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Table 1. The effect of social factors on exposure to

Independent variables Exposure to secondhand smoke Total n (%)** x? P
No Yes
n (%)* n (%)*

Place of residence 10.078 0.002
Rural 66 (66.7) 33(33.3) 99 (28.9)
Urban 201 (82.4) 43 (17.6) 244 (71.1)

Mother’s education (years) 14.937 0.000
5 years 145 (70.7) 60 (29.3) 205 (59.8)
8 years 122 (88.4) 16 (11.6) 138 (40.2)

Mother’s occupation 10.973 0.004
Formal employment 64 (91.4) 6(8.6) 70(20.4)
Informal employment 26 (66.7) 13 (33.3) 39 (11.4)
Unemployed 177 (75.6) 57 (24.4) 234 (68.2)

Mother’s health insurance 3.424 0.069
Green card 119 (73.5) 43 (26.5) 162 (47.2)
Social security institution 148 (81.8) 33(18.2) 181 (52.8)

Father’s occupation 7.622 0.022
Formal employment 132 (84.6) 24 (15.4) 156 (45.5)
Self-employed 53 (72.6) 20 (27.4) 73 (21.3)
Unemployed/ Occasional worker 82 (71.9) 32(28.1) 114 (33.2)

Father’s education (years) 14.051 0.000
<5 years 64 (64.6) 35(35.4) 99 (28.9)
6 years 203 (83.2) 41 (16.8) 244 (71.1)

Number of people per room 10.356 0.001
>2 persons 153 (72.2) 59 (27.8) 212 (61.8)
<1 person 114 (87.0) 17 (13.0) 131 (38.2)

Income level 12.699 0.000
Insufficient/ Barely sufficient 189 (73.3) 69 (26.7) 258 (75.2)
Good enough 78 (91.8) 7(8.2) 85 (24.8)

Number of children 12.631 0.000
<2 children 146 (85.9) 24 (14.1) 170 (49.6)
>3 children 121 (69.9) 52(30.1) 173 (50.4)

Household smokers 48.943 0.000
Parents 111 (66.1) 57(33.9) 168 (49.0)
Other members 20 (58.8) 14 (41.2) 34 (9.9)
None 133 (84.2) 25 (15.8) 158 (44.3)

Smoking at home 63.133 0.000
Yes 101 (59.8) 68 (40.2) 169 (49.3)
No 166 (95.4) 8(4.6) 174 (50.7)

Mother’s exposure to smoking during pregnancy 123.506 0.000
Yes 28(33.7) 55 (66.3) 83 (24.2)
No 239 (91.9) 21(8.1) 260 (75.8)

Children’s room 7.506 0.008
Present 163 (83.2) 33(16.8) 196 (57.1)
Absent 104 (70.7) 43 (29.3) 147 (42.9)

Total 267 (77.8) 76 (22.2) 343 (100.0)

n: Number; *: Row percentage; **: Column percentage.
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Table 2. Logistic regression analysis of fac

Independent Variables B SE
Residence
Rural 0.824 0.390

Urban (reference)
Father’s education
<5 years 1.063 0.387
>6 years (reference)
Household income
Insufficient 1.284 0.530
Sufficient (reference)
Smoking at home
Yes 2.195

No (reference)

0.459

Mother’s exposure to smoking
during pregnancy

Yes 2.617
No (reference)

0.375

rural residents’ lower socioeconomic status, lower education
levels, and inadequate health literacy compared to urban
populations.

In the present study, when fathers with 6 or more years of
education were used as the reference, the rate of secondhand
smoke exposure at home was 2.90 times higher among
children of fathers with 5 or fewer years of education (Cl:
1.355-6.188). Parents’ educational level and smoking behavior
are associated with children’s exposure to secondhand smoke
(28). Similar to our findings, a study in Spain found that higher
paternal education was associated with lower secondhand
smoke exposure in children (29). Children of parents with low
education levels were reported to have up to tenfold higher
risk of secondhand smoke exposure (OR: 1.08-10.4) (30).
Another study on Portuguese children revealed that children of
fathers and mothers with low education levels had 1.57 times
(p=0.032; CI=[1.04; 2.37]) and 1.80 times (p=0.003; CI=[1.23;
2.64]) higher likelihood of secondhand smoke exposure at
home, respectively, compared to children of parents with the
highest education levels (31).

Among the social determinants of health, poverty has a
negative impact on health, while higher income and social
status are linked to better health outcomes (31). A father’s
unemployment or lack of a professional occupation reduces
household income. In the present study, children faced a higher
risk of secondhand smoke exposure when household income
was insufficient or when the father was unemployed or not
working in the public/private sector. The literature supports the
association between low income, fathers working low-status

Wald

4.463

7.529

5.860

22.895

48.603
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Dependent variable: Smoking in the presence of the child (Passive exposure to cigarette smoke)

p Odds ratio %95 Cl (Min-Max)

0.035 2.28 1.061-4.895
1

0.006 2.90 1.355-6.188
1

0.015 3.61 1.277-10.208
1

0.000 8.98 3.654-22.064
1

0.000 13.69 6.561-28.577
1

B: Regression coefficient; SE: Standard Error; Cl: Confidence Interval; Min: Minimum; Max: Maximum.

jobs or being unemployed, and secondhand smoke exposure
among children (20, 21, 32-36). It has been reported that
children from poorer households are more frequently exposed
to secondhand smoke (13). In a German study of families
with children aged three years and younger, households
with at least one of the parents unemployed had a 2.38-fold
increase in home smoking compared to households without
any of the parents unemployed (95% Cl: 1.54-3.68) (21). Not
only at the family level but also nationally, low socioeconomic
status has been shown to increase the risk of tobacco smoke
exposure (22). Employment in low-paying jobs poses a risk for
secondhand smoke exposure, as with other health parameters.
Approximately 80% of the world’s 1.3 billion tobacco users
reside in low- and middle-income countries (1). In the present
study, households with lower incomes also demonstrated
higher rates of tobacco use and secondhand smoke exposure.
Financial hardship, along with social and psychosocial stressors,
may trigger smoking in low-income individuals. Limited access
to smoking cessation services in this group may further impede
quitting. Employment in low-paying jobs poses a risk for
secondhand smoke exposure, as with other health parameters.
Moreover, those employed in the public or private sector are
obliged to comply with workplace tobacco bans, which may
increase their awareness and reduce smoking at home.

In the present study, compared to smoke-free homes,
households with smoking exhibited an 8.98-fold increased risk
of secondhand smoke exposure (Cl: 3.654-22.064), and the
prevalence of parental smoking at home was 49.3%. A Spanish
study reported that 39.0% of children aged 4-5 were exposed
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to secondhand smoke at home (37). Another study found that
maternal current smoking increased a child’s secondhand smoke
exposure risk by 3.31 times (vs. nonsmoking mothers), though
the presence of other adult smokers in the home showed no
significant association with exposure in the child’s room (38).

A German study noted smoking in 35.1% of homes, where
maternal smoking significantly elevated children’s urinary
cotinine/creatinine ratios, while paternal smoking only had a
significant effect if the mother did not smoke. Children with
only smoking mothers had urinary cotinine/creatinine ratios
similar to or higher than those with two smoking parents (39).
A systematic review identified a strong association between
parental/household smoking and children’s secondhand smoke
exposure. Children of smoking mothers had a 7-fold higher risk
(OR: 2.1-6.9), while those with two smoking parents had a
13.5-fold higher risk (OR: 2.9-13.5) of exposure to secondhand
smoke at home. These findings underscore the critical need to
enhance maternal awareness to reduce children’s exposure to
secondhand smoke.

The higher frequency of smoking at home and secondhand
smoke exposure observed in the present study compared to
others may stem from the study region being among Tiirkiye’s
socioeconomically lowest provinces, coupled with subzero
winter temperatures that increase time spent at home.

In the present study, it was found that 24.2% of the
mothers were exposed to tobacco smoke during pregnancy.
Furthermore, compared with mothers not exposed to tobacco
smoke during pregnancy, children of mothers who were
exposed had a 13.69-fold increased risk of secondhand smoke
exposure (95% Cl: 6.561-28.577). Among pregnant women, the
prevalence of secondhand smoke exposure ranges from 24% to
92%. Contributing factors include lack of knowledge, absence of
comprehensive smoking bans, and low social status of women
(40). Consistent with our findings, in a study involving Iranian
pregnant women, the rate of secondhand smoke exposure
was 23.1%. Women exposed to secondhand smoke had
lower knowledge and perception scores about such exposure
compared with unexposed women (41).

In a study conducted in China, Mao et al. (42) reported that
smoking was culturally embedded not only in social interactions
but also in familial relationships. Women expressed concern
that actively confronting male relatives who smoke—especially
fathers-in-law—would harm family harmony, and thus non-
smoking women were reluctant to challenge smoking family
members. Patriarchal norms and women’s inability to oppose
their husbands’ smoking habits were identified as factors related
to prenatal secondhand smoke exposure. Various barriers to
maintaining a smoke-free home during pregnancy include low
self-efficacy, lack of awareness, and cultural and social obstacles.
Moreover, the presence of smokers around the mother during
pregnancy suggests that postnatally these individuals will
continue to be around her, perpetuating the child’s secondhand
smoke exposure. Thus, prenatal secondhand tobacco smoke
exposure is a key indicator of the child’s subsequent exposure.

JOUR UMRANIYE PEDIATR 2025;5(2):65-72

The primary risk factors for high childhood exposure to
secondhand smoke are closely linked to low socioeconomic
and developmental conditions. Eliminating these health risks
requires broader societal advancement and development.

Turkiye, an early signatory tothe WHO Framework Conventionon
Tobacco Control and a pioneer in adopting MPOWER (Monitor,
Protect, Offer, Warn, Enforce, Raise) measures, has banned
tobacco use in enclosed public spaces since July 2009. However,
current and prior field studies indicate no reduction in infants’
secondhand smoke exposure despite legal restrictions (2, 23).
A public health approach prioritizing community engagement
in healthcare services is essential to combat tobacco use and
secondhand smoke exposure. Legal measures alone, unless
internalized by society, fail to become lifestyle norms or achieve
the desired outcomes. There is a need for public education that
clarifies the rationale behind indoor smoking bans and fosters
awareness of the risks associated with secondhand smoke
exposure. Studies show that moderate knowledge about the
consequences of secondhand smoke exposure has protective
effects (35).

CONCLUSION

Childhood secondhand smoke exposure remains a significant,
unresolved, and neglected public health issue. Exposure to
secondhand tobacco smoke is entirely preventable yet poses
serious risks to children’s health, well-being, and development.
Following public smoking bans, healthcare professionals must
emphasize to parents the importance of controlling exposure
in private spaces. Prenatal care providers should educate
both parents and extended family members during maternal
check-ups. The results obtained in the present study may aid in
designing and implementing future educational interventions.
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ABSTRACT

Objective: Febrile convulsions (FC) are seizures associated with fever in children aged 6 months to 6 years who have not
previously experienced afebrile seizures and do not have metabolic disorders or central nervous system infections. Diag-
nostic investigations, follow-up, and treatment of patients presenting with febrile convulsions are still debated. This study
aimed to evaluate the clinical characteristics, electroencephalography (EEG) and neuroimaging results, and treatments
received by patients with febrile convulsions, and to compare them with the literature.

Material and Methods: A retrospective review was conducted of patients who presented with febrile convulsions to the
Pediatric Neurology outpatient clinic at Bahgesehir University Faculty of Medicine, Medicalpark Goztepe Hospital between
February 2020 and December 2024. Among the patients diagnosed with febrile convulsions, a total of 171 children aged
6-72 months were included. Their history, physical examination results, and, if available, EEG and radiological imaging
were reviewed from patient records.

Results: In our study, males constituted a higher proportion (62.5%) compared to females (37.4%). The mean age was
found to be 22.93+1.006 months. Of the patients, 50.9% were under 18 months, 17.5% were between 18-24 months, and
31.6% were 24 months and older. It was observed that the number of patients presenting with FC decreased with increas-
ing age. Generalized tonic-clonic seizures were the most common seizure type across all age groups. The mean number of
seizures was 2.04+0.106, and recurrence was detected in 91 patients (53.2%).

Conclusion: These rates were consistent with the literature; however, the number of patients presenting with focal sei-
zures (0.6%) and the rate of antiepileptic drug use (29.2%) were found to be lower in our study.

Keywords: Complex febrile convulsion; epilepsy; febrile convulsion; febrile seizure; febrile status.
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Febril konviilziyonlu cocuklarda demografik verilerin degerlendirilmesi

OzZET

Amag: Febril konvilziyon (atesli havale), 6 ay-6 yas arasi, daha 6nce afebril nobet gecirmemis, metabolik bozukluk ve merkezi sinir sistemi enfeksiyonu
olmaksizin gorilen atesli nébetlerdir. Febril konviilziyon (FK) ile bagvuran hastalarda tanisal incelemeler, izlem ve tedavi giinimuizde halen tartismalidir. Bu
calismada, febril konviilziyon nedeniyle basvuran hastalarin klinik 6zellikleri, elektroensefalografi (EEG) ve nérogoruntuleme bulgulari, aldiklari tedavilerin
degerlendirilmesi ve literatirle karsilagtirilmasi amaglanmigtir.

Gereg ve Yontemler: Subat 2020 ile Aralik 2024 tarihleri arasinda febril konviilziyon nedeniyle Bahgesehir Universitesi Tip Fakiiltesi, Medicalpark Géztepe
Hastanesi Cocuk Noéroloji Poliklinigi’'ne basvuran hastalar retrospektif olarak incelenmistir. Febril konviilziyon tanisi konmus olan, yaslari 6-72 ay arasinda
olan toplam 171 hastanin 6yki, muayene bulgulari ve varsa EEG ile radyolojik gorlintiilemeleri hasta dosyalarindan taranmistir.

Bulgular: Calismamizda, erkeklerin orani (%62,5) kizlara (%37,4) gore daha fazla bulunmus; ortalama yas 22,93+1,006 ay olarak saptanmistir. Hastalarin
%50,9’u 18 ayin altinda, %17,5’i 18-24 ay arasinda ve %31,6's1 24 ay ve Uzerindedir. Yas arttik¢a febril konvilziyon ile basvuran hasta sayisinin azaldig
tespit edilmistir. Tum yas gruplarinda en sik goriilen nobet tipi jeneralize tonik-klonik nébet olmustur. Ortalama nobet sayisi 2,040,106 ve rekiirrens orani
%53,2 (91 hasta) olarak belirlenmistir.

Tartigma: Calismamizdaki bulgular, literatiirle genellikle uyumlu olmakla birlikte, fokal nébet ile bagvuran hasta sayisinin (%0,6) ve antiepileptik ilag kul-

lanim oraninin (%29,2) daha dustik oldugu gozlemlenmistir.

Anahtar Kelimeler: Atesli havale; epilepsi; febril konviilziyon; febril status; komplike febril konvdilziyon.
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GIiRiS

Febril konviilziyon (atesli havale), 6 ay-6 yas arasi, daha once
afebril nébet gecirmemis, cocuklarda akut metabolik bozukluk
ve merkezi sinir sistemi enfeksiyonu olmaksizin gorilen atesli
nébetlerdir (1, 2). Yirmi dort saat icerisinde sadece bir kez ge-
lisen, jeneralize sekilde gorilen ve siire olarak 15 dakikadan
kisa olan nobetler basit febril konvilziyon (BFK) olarak adlandi-
rilmaktadir. Bu nobet tipi; tiim ndbetlerin %70’ini olusturmak-
tadir ve siklikla karsimiza ¢ikmakta olan nébet tipidir. Komplike
febril konviilziyon (KFK) ise, fokal karakterde olabilecegi gibi, 15
dakikadan uzun siren (30 dakikadan kisa) veya 24 saat igeri-
sinde tekrarlayan nobetleri igermektedir. Otuz dakika Uzerinde
gerceklesen noébetler ise febril status epileptikus (FSE) olarak
tanimlanmaktadir (1-3). Febril konvilziyon (FK) ile basvuran
hastalarda taniya yonelik izlem, tetkik ve tedavi yontemleri gii-
nimuzde halen tartisma konusudur (1, 2). Bu ¢alismada febril
konviilziyon nedeniyle basvuran hastalarin klinik o6zellikleri,
elektroensefalografi (EEG) ve norogorintileme bulgulari, aldik-
lari tedavilerin degerlendirilmesi amaglanmistr.

GEREG VE YONTEMLER

Verilerin Toplanmasi: Subat 2020 ile Aralik 2024 tarihleri arasin-
da febril konviilziyon nedeniyle Medicalpark Goztepe Hastanesi
Cocuk Néroloji Poliklinigi'ne gelen hastalar, Bahgesehir Univer-
sitesi Etik Kurulundan 2025-09/02 sayili onay alinarak retros-
pektif olarak taranmistir. Febril konviilziyon tanisi konmus olan,

yaslari 6-72 ay arasinda olan toplam 171 hasta ¢alismaya dahil
edilmistir. Hastalarin 6ykii, muayene, yapilmis ise EEG ve radyo-
lojik goruntiilemeleri dosyalardan taranmistir. Cinsiyet, kadin ve
erkek olarak 2 kategoride; ilk nébet gegirildigindeki yas <18 ay,
18-24 ay, >24 ay olarak 3 kategoride; nobet tipleri basit, komp-
like, febril status olarak 3 kategoride incelenmistir. Calisma, Hel-
sinki Deklarasyonu kurallarina uygun olarak yaratialmustr.

istatistiksel Analiz

istatistiksel analiz icin SPSS 15.0 for Windows programi kulla-
nilmistir. Tanimlayici istatistikler; kategorik degiskenler igin sayi
ve ylzde, sayisal degiskenler icin medyan, minimum, maksi-
mum olarak belirlenmistir. Sayisal degiskenler gruplarda normal
dagilim kosulunu saglamadigindan, bagimsiz ikiden ¢ok grup
karsilastirmalari Kruskal-Wallis testi ile yapilmistir. Kategorik
degiskenlerin gruplar arasindaki oranlari igin Ki Kare Testi kulla-
nilmistir. Anlamlilik seviyesi p<0,05 olarak kabul edilmistir.

BULGULAR

Calismaya alinan 171 hastadan 107’si erkek (%62,5), 64’0 kizdi
(%37,4). Hastalarin yas aralig1 6-71 ay arasinda olup ortalamasi
22,93 ay idi. Hastalarin %50,9’u 18 ayin altinda, %17,5’i 18-24
ay arasinda, %31,6’si 24 ay ve (izerindeydi. Siklik sirasina gore
en stk 12-18 ve 24. aylarda nobet gecirmislerdi. Nobet tiplerine
bakildiginda, 129 (%75,4) hasta basit febril konvilziyon (BFK),
33 (%19,2) hasta komplike febril konvilziyon (KFK), 9 (%5,2)
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hasta febril status epileptikus (FSE) ile basvurmustu. 18 ay alt
hastalarin 66’s1 (%75,86) BFK, 17'si (%19,54) KFK, 4l (%4,60)
FSE idi. 18-24 ay arasi ¢ocuklarda FSE hig¢ gézlenmemis olup, BFK
%83,33, KFK %16,67 oraninda gorilmusti. 24 ay Ustl ¢ocukla-
rin 38’inde (%70,37) BFK, 11’'inde (%20,37) KFK, 5’inde (%9,26)
FSE izlenmisti (Tablo 1).

Calismaya alinan hastalarin 80’inde (%46,78) tek ndbet, 91'inde
(%53,22) tekrar eden nobetler gozlenmisti. 18 ay altindaki has-
talarda tekrar nébet gegirme sikhigl %62,07, 18-24 ay arasinda
%56,67, 24 ay lzerinde %37,04 oranindaydi. NObet gegirdikleri
en sik ates, %52,6 ile 38-39°C arasinda idi (Tablo 2). Hastalardan
13 tanesi (%7,60) prematiire dogmus, 5 tanesinin (%2,92) dog-
dugunda yogun bakim {initesine yatisi olmustu.
Ozgecmislerinde ailede FK dykiisii olanlar %40,9, epilepsi dykisi
olanlar %14,6, FK ve epilepsi 6ykisu olanlar %19,3 idi. %25,1’inde
aile 6ykisitnde ozellik yoktu. Beyin manyetik rezonans goriintu-
leme (BMRG) incelemesi sadece 45 (%26,31) hastaya yapilmist.
Goruntiileme yapilan hastalarin 33’0 (%73,33) normaldi, 12'sinde
(%26,66) hastada anormallik tespit edilmistir. En sik periventrik-
ler I6komalazi gorilirken (7 hastada), 2 hastada ventrikiler dila-
tasyon, 1 hastada sag vestibiler sinir agenezisi, 1 hastada santral
atrofi, 1 hastada ise skafosefali saptanmistir. Elektroensefalografi
(EEG) incelemesi 171 hastanin 170’ine yapilmis; 24’Ginde (%14)
epileptik aktivite gorilmustir. Epileptik aktivite gorilen hastalarin
7’sinde (%29) sik tekrarlayan epileptik aktiviteleri varken, 1’inde
(%4) jeneralize 3 Hz diken dalga aktivitesi izlenmistir. Sik epilepti-
form aktivite gésteren hastalarin 3’ BFK, 2’si FSE, 1’i KFK idi. FSE
olan 9 hastadan 4’iinde EEG’lerinde epileptik aktivite vardi.

Hastalarin 50’si (%29,2) antiepileptik ila¢ kullaniyordu. Hasta-
lara verilen ilaglara bakildiginda, en ¢cok levetiresetam (n=35)
tercih edilmistir, sonra siklik sirasina gére valproik asit (n=10),
fenobarbital (n=4), diazepam (n=1) ve karbamazepin (n=1) kul-
lanildig1 gorulmustir. Bazi hastalarda bir ilagla baslanip sonra-
sinda ilag degisimi yapildig1 da tespit edilmistir. FSE ile bagvuran
9 hastadan 6’s1 ilag kullanirken, diger 3'iinde idame tedaviye ge-
cilmemisti. Bu 6 hastaya da levetiresetam yiiklemesi yapilmis-
t1. Calismaya alinan 4 hastaya ilk nébetlerinde ilag baslanmisti;
bunlar KFK idi. Tekrar eden ndébetleri ve EEG bozukluklari nede-
niyle 40 hastaya ila¢ baslanmistir. Antiepileptik kullanan hasta-
larin 24’linde (%48) EEG’lerinde epileptik aktivite gbzlenmistir.

TARTISMA

Glinimiizde febril konvilziyonlar, sit ¢ocuklugu ve okul once-
si donemde en sik karsimiza ¢ikan yasa bagimh nébet grubunu
olusturmaktadir. Basit Febril Konviilziyon (BFK) ve Komplike Febril
Konviilziyon (KFK) tipleri, febril nébetlerin en siklikla karsimiza ¢i-
kan alt tiplerini olusturmakla birlikte, BFK genellikle benign olarak
degerlendirilirken, KFK ve FSE’da sonrasinda uzun dénem kompli-
kasyonlar goriilebilmektedir. FK nedeniyle takip edilen cogu ¢ocuk,
gecirdikleri ndbetlerden sonra normal biylime ve gelisme goste-
rirler. Ancak yapilan arastirmalarin artmasiyla birlikte, risk faktorle-
ri bulunan gruplarda epilepsi riskinin arttigi bildirilmistir (4).

Febril konvilziyon ile ilgili Kore’de Keum ve ark.nin (5) yaptigi cok
merkezli bir galismada, 64.291 FK gegiren ¢ocuk degerlendirilmis-

75

Tablo 1. Yasa gore
Gegirdigi yas Basit Komplike Febril Toplam
/ndbet tipi FK FK status

n (%) n (%) n (%)
<18 ay 66 (75,86)  17(19,54) 4 (4,60) 87
18-24 ay 25 (83,33) 5(16,67) 0 (0,00) 30
>24 ay 38(70,37)  11(20,37  5(9,26) 54
FK: Febril konvilziyon.
Tablo 2. Yasa gore
Gegirdigi Tekrar Tekrar Toplam
yas/tekrar yok var

n (%) n (%) n (%)

<18 ay 33(37,93) 54 (62,07) 87
18-24 ay 13 (43,33) 17 (56,67) 30
>24 ay 34 (62,96) 20 (37,04) 54

tir. Calismaya dahil edilen gocuklarin 34.278'ini (%53,3) erkekler
olusturmustur. Ortalama yas 1,5510,86 olarak tespit edilirken,
12-24 ay arasi yas grubu 31.485 hasta (%49,0) ile FK’'nin en sik
goriuldigl yas grubunu olusturmustur. En az FK’li gocugun dahil
oldugu hasta grubu ise 3.073 hasta (%4,8), 48-60 ay aras! grup
olarak tespit edilmistir. 2 yas sonrasinda febril nébet geciren has-
talarin sayilarinin yas arttikca azaldigi saptanmistir. Bizim ¢alisma-
mizda da benzer sekilde, erkeklerin orani (%62,5) kizlara (%37,4)
gore cogunluktaydi; ortalama yas 22,93+1,006 olarak saptanir-
ken, bu calisma ile benzer sekilde hastalarin %50,9’u 18 ayin al-
tinda, %17,5’i 18-24 ay arasinda, %31,6’sI 24 ay ve lizerindeydi.
Yine benzer sekilde, yas arttikga FK ile izlenen hasta sayisinin azal-
digi tespit edilmistir (5). Hasta grubunun 18 ay altinda en fazla
olmasi, literatlirde yer alan galismalar ile FK'nin en sik gorildig
zaman araligi olan 12-18 ay ile uyumlu oldugu saptanmustr.

Ahmed ve ark/nin (6) Ankara’da yaptigl c¢alismada (n=165,
%77,5) ve izmir’de Yilmaz ve ark./nin (7) yaptigi calismada, yine
bizim ¢alismamizla benzer gekilde en sik gérulen nébet tipinin
BFK oldugu (n:129) (%75,4) bildirilmistir. Bizim ¢alismamizda fo-
kal nébet orani (n:1, %0,6), Ahmed ve ark./nin (6) (n:7, %4,2)
calismasiyla benzer sekilde az iken; Yilmaz ve ark.'nin (7) yaptig
¢alismada bu oran (n:17, %19,5) olarak bulunmusgtur. Bizim ¢alis-
mamizda hastalarin 80’inde (%46,7) tek nobet, 91’inde (%53,2)
tekrar eden nébetler goriliirken, bu calismada da benzer sekil-
de 154 hastada (%57,2) rekirrens saptanmistir. Ortalama nébet
sayisl Yilmaz ve ark./nin (7) yaptigi calismada 1,98+1,11, Ahmed
ve ark./nin galismasinda 2,4%1,7 olarak tespit edilirken, bizim ¢a-
lismamizda benzer sekilde 2,04+0,106 saptanmistir.

Hastalarin yas gruplarina gore farkhliklarina bakildiginda, tim
yas gruplarinda en sik gérilen nébet tipinin jeneralize tonik-klo-
nik nébet oldugu saptanmistir. Bu durum, en sik gérilen FK tipi-
nin BFK olmasi ile paralel olarak degerlendirilmistir.
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Antiepileptik ilag kullanimi, Kili¢’in (8) yaptigi calismada %43,4
(n=150), Sfaihi ve ark/nin (9) yaptg calismada ise %48,6
(n=237), Aksay ve ark./nin galismasinda ise %41,8 (n=500) tespit
edilmistir. Bizim calismamizda ise hastalarin %29,2’si (n=50) an-
tiepileptik ilag kullaniyordu. Aksay ve ark./nin (10) ¢alismasinda
tedavi baslanan 209 hastanin 901 (%43) komplike FK idi. Diger
hastalardan 105’i daha 6nce en az bir basit FK gecirmis olan ba-
sit FK’li hastalardi. Geriye kalan 14 hasta ise ilk kez konviilsiyon
geciren basit FK’li hastalardi. Bizim ¢alismamizda ise ila¢ bas-
lanan hastalarin 27’si BFK, 16’s1 KFK, 6’si FSE’ydi. Calismalarda
farkli oranlarin olmasi, ailelerin sosyokiltiirel seviyeleri, ilkyar-
dim bilgileri, saglik birimlerine ulasabilirlikleri ile iliskili olabile-
cegini dislindlirmstir.

Aksay ve ark.nin (10) calismasinda FK hastalarinda preterm
orani %15,60 olarak belirlenmisti. Bizim ¢alismamizda bu oran
%7,60 (n=13) olarak daha dustikta.

Elektroensefalografi'nin (EEG) basit febril konvilziyonun
tani ve takibinde kullanilmasina gerek yoktur. EEG’nin ancak
komplike nébetlerin aydinlatilmasinda yeri vardir. Sofianov ve
ark./nin (11) galismasinda, hastalarin %22’sinde EEG’de anoma-
liler gbzlenmis ve komplike FK’larda EEG anomalilerinin daha
sik oldugu belirtilmistir. Ranthala ve ark./nin (12) yaptigi calis-
mada ise, hastalarin %33’linde EEG anomalisi izlenirken, basit
ve komplike febril nébetlerin EEG bulgulari arasinda anlamli bir
farkhhk gozlenmemistir. Calismamizda 171 hastanin 170’ine
EEG yapilmis; 24’linde (%14) epileptik aktivite gortlmistir.
Epileptik aktivite goriulen hastalarin 7’sinde (%29) sik tekrar-
layan epileptik aktiviteleri varken, 1’inde (%4) jeneralize 3 Hz
diken dalga aktivitesi izlenmistir. Sik epileptiform aktivite goste-
ren hastalarin 3’4 BFK, 2’si FSE, 1’i KFK idi. FSE olan 9 hastadan
4’inde EEG’lerinde epileptik aktivite vardi. Basit FK'da EEG ¢e-
kilmesinin gereksiz oldugunu bilmemize ragmen, iki veya daha
fazla basit FK gecirmis olan hastalarin neredeyse hepsine EEG
cekmis olmamiz; klinigimizin 6zel bir klinik olmasi, ailelerin EEG
¢ekilmesi konusunda fazla israrci olmasi ve bu ylizden maliyeti
artirici ve zaman alici bir islem yaptigimizi da gérmemizi sag-
ladi. Komplike FK’da 6ncesinde néromotor gelisim bozuklugu
ve ailede FK 6ykisi olan olgularda EEG anormalligi saptana-
bilmesine karsin, epileptiform desarjlarin tanisal ve prognostik
degeri olmadigi gosterilmistir (11, 13).

SONUC

Komplike febril konviilziyon veya febril status ile bagvuran has-
talarda EEG incelemesi yapilmasi, epileptiform aktivite gorilen-
lerin; epilepsi agisindan yakin izlenmesi, ailelerin rahatlatiimasi
ve hastanin glivenligi agisindan énemli oldugu distnilmektedir.
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ABSTRACT

Extravasation is the leakage of vesicant substances administered intravenously into surrounding tissues, causing dam-
age. Children and patients with communication difficulties are particularly vulnerable to this condition. Extravasation can
lead to serious tissue damage, prolonged hospital stays, and increased healthcare costs. In this case report, we present
a 16-year-old male patient who developed significant tissue loss following hypertonic saline infusion and subsequently
required grafting. The patient was admitted to the intensive care unit after a traffic accident with diagnoses of subarach-
noid hemorrhage, pneumothorax, and humeral shaft fracture. He was treated under mechanical ventilation. After the
administration of hypertonic saline infusion, swelling and redness were observed in the left lower extremity, leading to
the removal of the intravenous line and the application of cold therapy to the affected area. In follow-up, a necrotic wound
developed, and the wound care team performed debridement with the aim of secondary healing. However, as secondary
healing was insufficient, a split-thickness skin graft was applied. On postoperative day 15, the wound was completely
healed. The patient, no longer requiring intensive care, was transferred to the pediatric ward.
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Hipertonik salin ekstravazasyonundan grefte giden yol

OzZET

Ekstravazasyon, intravendz olarak verilen vezikant maddelerin damar disina sizarak gevre dokularda hasara yol agmasidir. Ozellikle kiigiik ¢ocuklar ve
iletisim sorunu yasayan hastalar bu duruma karsi savunmasizdir. Ekstravazasyon, ciddi doku hasarina, uzun hastane yatiglarina ve maliyet artisina neden
olabilir. Bu olgu sunumunda, hipertonik salin inflizyonu sonrasi ciddi doku kaybi gelisen ve greft uygulanan 16 yasindaki bir erkek hasta sunulmustur. Hasta,
trafik kazasi sonrasi subaraknoid kanama, pnémotoraks ve humerus kirigi tanilariyla yogun bakima alinmis, mekanik ventilasyon altinda tedavi edilmistir.
Hipertonik salin inflizyonu sonrasi sol alt ekstremitede sislik ve kizariklik gézlenmis, damaryolu gikarilarak boélgeye soguk uygulama yapilmistir. Takipte
nekrotik yara gelismis, yara bakim ekibi tarafindan debritman yapilmis ve sekonder iyilesme hedeflenmistir. Ancak yeterli iyilesme saglanamayinca, split
thickness deri grefti uygulanmis ve postoperatif 15. glinde yara tamamen iyilesmistir. Yogun bakim ihtiyaci kalmayan hasta, pediatri servisine devredilmistir.

Anahtar Kelimeler: Ekstravazasyon; greft; hipertonik salin.

GIRiS

Ekstravazasyon, damar icine inflizyon yoluyla verilen vezikant
maddelerin ¢evre dokulara sizmasi olarak tanimlanir. Kiicik ¢o-
cuklar ve iletisim problemi olan kisiler, agriyi bildirememe, cilt
ve damar hassasiyeti, saglik personelinin giris noktalarini incele-
medeki zorluklari nedeniyle ekstravazasyona bagli ciddi yaralan-
malara karsi 6zellikle savunmasizdirlar. intravenéz tedavi alan
pediatrik hastalarin %11’inde, yenidoganlarin ise %18-46'sin-
da intravenoz inflizyonun ekstravazasyonu gergeklesmektedir
(1-3). Bu tir bir yaralanmanin 6nemi, meydana geldigi bolge-
ye, uygulanan ilag veya siviya, ekstravazatin konsantrasyonuna
ve hacmine, ¢evresindeki cildin durumuna, lezyonun saptanma
hizina ve midahaleye baslanma siiresine goére degisir. Ekstra-
vazasyon bazen kendiliginden gecen minor komplikasyonlara
neden olurken, bazen de rekonstriktif cerrahi gerektirebilecek
deri, kas ve tendon kaybina ya da amputasyona yol agabilir. Ay-
rica, hastanede kalis siiresinde uzamaya, morbidite ve maliyette
artisa da neden olur (3). Burada, belirgin doku kaybi nedeniyle
greft yapilan hastayi sunarak ilag ekstravazasyonunun ciddi so-
nuglari olabilecegini vurgulamak istedik. Olgu sunumu i¢in has-
tanin ailesinden onam alinmistir.

OLGU SUNUMU

16 yasinda erkek hasta, aragici trafik kazasi nedeniyle CYBU’ne
yatirildi. Kranial BT’de subaraknoid kanama, toraks BT’de sol he-
mitoraksta pndmotoraks ve bilateral alt loblarda belirgin kon-
tlzyon alanlari, sol kolda ise humerus saft kirngi tespit edildi.
Entlbe edilerek mekanik ventilatér ile solunum destegi uygu-
landi, sedasyon-analjezi inflizyonlari baslandi. Antiepileptik
ve antiodem (%3 NaCl) tedavileri verildi. Kontrol kranial BT'de
beyin 6demi olmasi lzerine hipertonik salin inflizyonunun hizi
arttirildi. izleminde atesinin olmasi ve akut faz reaktanlarinda
artis saptanmasi Uzerine tedaviye seftazidim ve vankomisin int-
ravendz olarak eklendi. Yatisinin 5. glinlinde, hipertonik salin
infuzyonunun uygulandigi sol alt ekstremitede sislik ve kizariklik
gdzlendi. inflizyon kesilerek damaryolu cikarildi, sol ayak eleve
edildi, soguk uygulama yapildi. Takibinde, ekstravazasyon bol-
gesinde epidermis ve dermis tabakalarinin kaybi ile karakterize

nekrotik alanlar iceren yara meydana geldi (Sekil 1). Hastane
yara bakim ekibi tarafindan aralikh enzimatik ve mekanik debrit-
manlarla yara zemini temizlenerek sekonder iyilesme hedeflen-
di (Sekil 2). Ancak sekonder iyilesmenin yetersiz olmasi lizerine
hastanin sol uyluk bélgesinden alinan split thickness deri grefti
yara bolgesine uygulandi (Sekil 3). Otogreft uygulamasi sonrasi
postoperatif 15. glinde yara iyilesmesi saglandi (Sekil 4). Yogun
bakim ihtiyaci kalmayan, vital bulgulari stabil olan hasta, yatisi-
nin 24. glinlinde pediatri servisine devredildi.

TARTISMA

intravendz girisim ve ilag uygulamalari, 6zellikle hastanede uzun
sire yatarak takip edilen ve tedavi goren hastalarda sik¢a uygu-
lanan rutin islemlerdir. intravendz uygulamalar esnasinda eks-
travazasyon, ekimoz, hematom ve flebit gibi komplikasyonlar
olusabilmektedir.

Literatur incelendiginde, ¢ocuklarda ilag sizintisindan kaynakla-
nan ekstravazasyonun %17,6 ile %17,9 arasinda oldugu goril-
mektedir (4). Ekstravazasyon, damar cevresindeki dokuda ba-
siya yol acgabilir ve bu bolgedeki kan akimini azaltarak dolasim
bozukluguna, doku nekrozuna, kompartman sendromuna ve
erken midahale edilmezse etkilenen ekstremitenin ampiitas-
yonuna neden olabilir.

2022’de yayinlanan bir derlemede, ekstravazasyon olgularin-
dan, yenidoganlarin %41’inin prematirelik ve %35’inin solu-
num yetmezligi tanilari ile yatinldigi, cocukluk yas grubunda ise
en sik yatis tanisinin solunum sikintisi, edelésanlarda ise travma
ve cerrahiiglemler oldugu belirtildi. Periferik intraven&z kateter-
lerin yenidoganlarda yaklasik %60’1, cocuklarda ise %30’u ayak/
bacak bolgesine yerlestirilmisti. Ekstravazasyona neden olan
ilaglarin yaklasik %60’ yenidoganlarda parenteral beslenme
iken, gocuklar ve ergenler igin bunlar sivilar ve elektrolitlerdi.
Yenidogan olgularda lezyon iyilesme siresi yaklasik 34 glinken,
bu siire cocuklarda 25 giin, addlesanlarda ise 276 glindii (5).

Mekanik ekstravazasyon genellikle intravenoz kandliin uygulan-
masina iliskindir. Vene uygun olmayan kanil, hastanin hareketiy-
le veya kazara cekmesi sonucu kateterin yerinden ¢ikmasi ve ila-
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Sekil 1. Hipertonik ekstravazasyonu sonrasi yapilmis olan greft.

Sekil 2. Hipertonik ekstravazyonu éncesi lezyonun gériinimd.

cin gevre dokulara sizmasi sonucu gelisebilir. Fakat genel olarak
toplardamarin vazokonstriksiyonuna sebep olan venoz irritasyon
sonucu olusur. Vazokonstriksiyon sonucu geriye dogru olusan
basing kantilde sizmaya sebep olur. Eger hastalar yiiksek risk gru-
bundaysa, belli ilaglarin santral venoz kateterden verilmesi daha
uygundur. Ekstravazasyon olmasi durumunda yapilabilecek giri-
simler; inflizyonun durdurulmasi ve ilacin aspirasyonu, periferik
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Sekil 3. Greft islemi hemen sonrasinda yaranin gériinim.

Sekil 4. Greft 6ncesinde yaranin greft i¢cin hazirlanmis gortinim.

venoz kateterin g¢ikarilmasi, ekstremite elevasyonu, sicak ya da
soguk uygulama, farmakolojik uygulamalar (hyaluronidaz, korti-
kosteroidler, fentolamin) ve cerrahi uygulamalardir (6,7).

Hyaluronidaz, bag dokusundaki hyaluronik asidi hidrolize ede-
rek dokuyu daha gecirgen hale getiren bir enzimdir. Bu sayede
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ekstravazasyon sivisi daha kolay dagilir ve daha hizli bir sekilde
pargalanir. Hyaluronidaz, etkilenen bolgeye subkutan enjeksi-
yon yoluyla verilir. Tek basina verilebilecegi gibi, salin ile yikama
islemiyle birlikte de uygulanabilir (8).

Saghk calisanlarinin, ekstravazasyon riskini artiran ilaglari,
semptomlarini ve gelistigi durumda neler yapilmasi gerektigini
bilmeleri ve bu konuda bilgilerini giincellemeleri oldukga 6nem-
lidir. Tum saghk kuruluglarinda ekstravazasyon degerlendirme,
acil girisimler, uygulama adimlari ve raporlama ile ilgili proto-
koller olusturulmalidir.
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Chilaiditi syndrome: A case presentation and
the clinical importance of correctly interpreting
radiological findings
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ABSTRACT

Chilaiditi syndrome is a rare clinical condition characterized by the interposition of the colon between the liver and
diaphragm. Radiologically, it can cause diagnostic confusion as it presents an image similar to pneumoperitoneum. In this
study, the detection and conservative management of the Chilaiditi sign in a pediatric case evaluated for suspected free
air are presented. The aim is to highlight how the correct interpretation of radiological findings can affect clinical decisions
in the diagnostic process of this rare but significant condition.
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Chilaiditi sendromu: Bir olgu sunumu ve radyolojik bulgularin dogru

yorumlanmasinin klinik 6nemi

OzZET

Chilaiditi sendromu, kolonun karaciger ile diyafram arasina interpozisyonu ile karakterize nadir bir klinik durumdur. Radyolojik olarak pnémoperitone-
um ile benzer goriinti verdigi icin tanisal karigikliklara yol agabilir. Bu ¢alismada, serbest hava stiphesiyle degerlendirilen pediatrik bir olguda Chilaiditi
belirtisinin saptanmasi ve konservatif yonetimi sunulmustur. Amag, bu nadir ancak énemli durumun tani slirecindeki yeri ile radyolojik bulgularin dogru

yorumlanmasinin klinik kararlari nasil etkileyebilecegini vurgulamaktir.

Anahtar Kelimeler: Chilaiditi sendromu; karin grafisi; psodopnémoperitoneum.

INTRODUCTION

Chilaiditi syndrome is a rare condition that occurs as a result of
the colon temporarily settling between the liver and diaphragm
and becomes clinically significant when symptomatic. It was
first described in three adult cases by the Greek radiologist
Demetrius Chilaiditi in 1910 and has been referred to in the
literature as the “Chilaiditi sign” (1). This anatomical positional
change, especially in an upright direct abdominal X-ray, creates
an air image under the right hemidiaphragm and can easily
be mistaken for pneumoperitoneum. This finding is called the
Chilaiditi sign; when accompanied by symptoms, it is referred to
as Chilaiditi syndrome (2). Although it is quite rare in childhood,
recognizing this condition is of great importance in preventing
misdiagnoses in emergency departments. In cases reported in
the literature, unnecessary laparotomy and invasive procedures
were performed due to misdiagnosis (3). In this article, the
correct management of the Chilaiditi sign incidentally detected
in a two-year-old girl through radiological and clinical evaluation
is presented.

CASE REPORT

A two-year-old girl presented to another hospital with
intermittent cough and abdominal pain persisting for a week.
She was referred to our hospital with a preliminary diagnosis of
pneumoperitoneum after an upright abdominal X-ray showed
air under the right hemidiaphragm. On physical examination,
no signs of acute abdomen such as fever, abdominal distension,
rebound, or defense were observed. Laboratory findings were
within normal limits. In the upright direct abdominal X-ray taken
again at our hospital, a segment of the colon filled with gas
and showing haustral folds between the liver and diaphragm
was observed (Fig. 1). This image was evaluated as consistent
with the Chilaiditi sign. Due to the stability of the patient’s
clinical condition and the absence of pathological findings on
physical examination, a non-surgical conservative treatment
was planned. An enema was administered, and a fiber-rich diet
was recommended. The patient’s symptoms improved during
the three-day follow-up, and she was discharged.

Written informed consent was obtained from the patient’s legal
representative for the publication of all clinical information and
radiological images presented in this case report.

DISCUSSION

The Chilaiditi sign is characterized by the interposition of
a segment of the colon between the liver and diaphragm,
which can be identified radiologically. This condition usually
proceeds asymptomatically and is detected incidentally.
However, when symptoms accompany the condition, clinical
findings such as abdominal pain, nausea, loss of appetite, and
constipation may occur, and this condition is referred to as
Chilaiditi syndrome (2, 4). On an upright abdominal X-ray, the
appearance of gas under the right hemidiaphragm can often
be mistaken for pneumoperitoneum. However, in the case
of the Chilaiditi sign, careful evaluation can reveal haustral
folds, indicating that the air is not intraperitoneal but rather
within the intestines. In pneumoperitoneum, air is generally
dispersed around the liver, whereas in Chilaiditi syndrome, the
gas image appears more organized and limited in area (5, 6).
When making this distinction, clinical evaluation is of critical
importance. The stability of the patient’s vital signhs and the
absence of acute abdomen signs such as rebound and defense
should be considered in favor of the Chilaiditi sign. However,
making a misdiagnosis based solely on radiography can lead to
unnecessary surgical interventions (3, 7).

In pediatric cases, Chilaiditi syndrome is quite rare. In most cases,
underlying causes include anatomical and functional factors
such as constipation, excessive mobility of the colon, absence of
hepatomegaly, or a high-lying diaphragm (8). In our case, there
was also a significant history of constipation, and improvement
was achieved with only supportive treatment. For diagnosis,
abdominal CT imaging provides definitive results; however,
due to the radiation risk in pediatric patients, CT should only
be used when necessary. Instead, a direct X-ray evaluated by an
experienced clinician is generally sufficient for diagnosis (6, 9).

In some cases reported in the literature, it has been
observed that the Chilaiditi sign was mistakenly identified as
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pneumoperitoneum, leading to patients undergoing emergency
laparotomy, resulting in unnecessary surgery and complications
(5, 10). This situation once again highlights the importance of
evaluating radiological findings in a clinical context. Especially in
pediatric patients presenting with abdominal pain, considering
this rare syndrome in the differential diagnosis is important for
patient safety and cost-effectiveness. This case demonstrates
how effective it is to conduct clinical evaluation and radiological
analysis together in the diagnosis and treatment process for
suspected free air images encountered in the emergency
department. Multidisciplinary collaboration is becoming
increasingly important, particularly in pediatric cases.

CONCLUSION

Although Chilaiditi syndrome is rarely seen in the pediatric
age group, it should be kept in mind as a differential diagnosis,
especially during the evaluation of abdominal pain in
emergency departments. Since it radiologically resembles
pneumoperitoneum, early diagnosis is of great importance
for interpreting findings alongside the clinical picture and
avoiding unnecessary surgical procedures. This case highlights
the importance of recognizing the Chilaiditi sign in pediatrics
and how accurately interpreted radiological data can positively
impact patient management.

Ethics Committee Approval: This is a single case report, and therefore
ethics committee approval was not required in accordance with
institutional policies.

Informed Consent: Written informed consent was obtained from
the patient’s legal representative for the publication of all clinical
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Figure 1. Anteroposterior and lateral chest radiographs showing interposed colonic loops between the diaphragm and liver, consistent with Chilaiditi
syndrome. This radiological appearance may mimic pneumoperitoneum and should be carefully differentiated.

information and radiological images presented in this case report.
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